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CALCIUM, PHOSPHORUS, PTH
•CONTROL OF PLASMA 1,25—(OH)2—VITANIN D BY CALCIUM:
STUDIES IN HEALTH AND IN CALCIUM NEPHROLITHIASIS.
Nancy D. Adams,* Angela E. Caldas,* Richard W.
Gray,* and Jacob Lemann, Jr. Medical College of
Wisconsin, Depts. of Medicine and Biochemistry,
Milwaukee, Wisconsin.
Healthy adults (N) are in Ca balance and thus
urinary Ca excretion (UCaV) should equal net in-
testinal Ca absorption (CSA). In turn, CaA should
depend on dietary Ca intake and the plasma level of
l,25—(OH)2—D3, the major steroid hormone regulating
intestinal Ca transport. If Ca modulates renal
l,25—(OH)2—D3 synthesis, inhibition of synthesis by
high Ca intake should be expected. In 43 N eating
their usual diets, we observed a significant in-
verse correlation between plasma l,25—(OH)2—D con-
centrations and UCaV: Plasma l,25—(OH)2—D, pmol/L =
128 — 16 UCaV mmol/Cm creatinine/day; r = 0.56; p
<0.001. Furthermore, in 8 N, oral CaCO3, 78 mmol/
day for 4 days, caused a rise in UCaV from 2.5
0.7 SD to 5.4 1.6 mmol/Gm creatinine/day; p
<0.001, accompanied by a fall in plasma l,25—(OH)2—
D levels from 70 16 to 29 20 pmol/L; p <0.001.
Thus, Ca either directly or indirectly suppresses
renal l,25—(OH)2—D synthesis in N. In 48 Ca—stone
formers (5), UCaV averaged 4.5 1.8 mmol/Gm creat—
mine/day and plasma l,25—(OH)2—D levels averaged
132 58 pmol/L (both p <0.001 vs N). The data
points for 28 S (58%) fell above the 95% signifi-
cance band for the regression between plasma 1,25—
(OH)2—D and UCaV in N. Thus in a majority of 5,
stimulation of renal l,25—(OH)2—D synthesis results
in increased CaA and UCaV. This stimulation may
either be appropriate, as a result of a renal Ca
leak, or inappropriate because of a failure of
normal suppression by Ca or of stimulation by
other factors of renal l,25—(OH)2—D synthesis.
•INTERACTION OF ARGININE VASOPRESSIN (AvP) AND PARA—
THYROID HORMONE (PTH) ON RENAL HCO HANDLING. JAL
Arruda, L Nascimento, and NA Kurtzan (intr. bT
Schwartz). Univ of Illinois, Chicago, Illinois.
AVP administration in pharmacologic doses re-
sults in a significant increase in Na, K, Cl & H 0
excretion. Maximal HCO reabsorption (HCOTm) ho—
ever is not depressed y AVP. A small effct of AVP
on HCO excretion may not be associated with a de-
tectabe decrease in HCO Tm. Since AVP has been
shown to depress proxima Na reabsorption & to
stimulate cortical adenyl cyclase in vitro we in-
vestigated the role of AVP & PTH on HCO excretion.
AVP administered at a rate of 5OrnU/kg/mIn to normal
and thyroparathyroidectomized(TPTX) dogs resulted
in a significant increase in urine flow, plasma P04
concentration, fractional (FE) Na excretion & FEHCO3
(from O.3±O.O6-3.O±O.4O,p<O.Ol). In TPTX dogs AVP
administration elicited the same response as in in-
tact dogs. Administration of PTH to TPTX dogs in-
creased FEHCO from O.6±O.2-l.5±O.24,p<O.Ol). PTH
administratioPi to TPTX dogs receiving AVP did not
result in any further increase in FEHCO. In the
TPTX dogs AVP administration increased drine PO
concentration from 9.8±4.81-25.4±4.89 mmole/l . This
increase in urine P0 was associated with a rise in
urine-blood pCO2 fro 1.O±3.Ol-28±5.36mmHg,p<O.OOl,
thus indicating that the distal acidification mech-
anism was intact. In animals with distal renal tu-
bular acidosis induced by LiCl administration AVP
administration resulted in a net increase in FEHCO3
excretion of the same magnitude as that seen in
normal animals. These data demonstrate that AVP &
PTH increase HCO. excretion by a similar mechanism.
The probable sith of action of AVP is in the proxi-
mal tubule since distal acidification is intact
during AVP administration.
SEARCH FOR THE UREMIC TOXIN: PARATHORNONELEVELS
AND NERVE CONDUCTION IN MAN. Morrell M. Avram,
Donald A. Feinfeld, and Aibar H. Huatuco.* Long
Island College Hospital, Div. of Nephrology,
Brooklyn, New York.
In 1971 we reported decreased transfusion re-
quirement, following parathyroidectomy in uremics.
To assess further the role of parathormone (PTh) as
auremic toxin, we studied patients beginning dial-
ysis since 1974 and measured PTh level, nerve con-
duction time (NCT), serum calcium, phosphate, crc-
atinine and alkaline phosphatase.
Age-matched patients were divided equally into
those with normal PTH levels (15) and high PTh lev-
els (also 15). Additionally a group of 12 diabetic
patients was studied with following overall results.
MEAN NCT (mm/sec SE)
437 * 1.3
30.1 37*
21.1 * 5.6+
MEAN SERUM
CA(mg/dl SE)
__________________
8.26 * 2.2
8.35 0.3 ns
8.01 0.5 ns
+ P< .001, ns =
Normal PTh group had significantly higher mean
NCT with high Pm group having significantly lower
mean NCT values. Significant was the similarity
between mean serum calcium in all 3 groups and mean
serum creatinine in the 2 non-diabetic groups. A
plot of •PTh levels in non-diabetic uremics as a
function of NCT showed a good negative correlation
oeffi'c.ient and regression line with significantly
re1iable probability.
This study seems further to implicate PTh as a
possible uremic toxin.
A COMPARISON OF A SELECTIVE DIETARY PHOSPHORUS (P)
DEPRIVATION AND TOTAL STARVATION ON RENAL HANDLING
OF P. Mama Beck. Dept of Medicine, VA Hospital,
The University of Texas, San Antonio, Texas.
In TPTX rats, P deprivation for 3 days decreased
UpV from 69±SE 11 nmol/min—100 g b.w. to 0.4±0.1 by
increasing TRP from 96.13±0.56% to 99.98±0.09, p<
0.01, suggesting renal P conservation. In contrast,
starvation increased UpV to 120±12 by decreasing
TRP to 90.28±0.38, and decreased plasma P from 2.5±
0.1 mM to 1.9±0.1, p<O.Ol; suggesting renal P wast-
ing in starvation, independent of PTH secretion and
plasma P. The prevention of metabolic acidosis in
starvation (pH 7.19±0.03) by NaHCO3 administration
(pH 7.37±0.03) decreased UpV to 41±8 by increasing
TRP to 96.78±0.61, p<O.Ol. However, UpV was still
higher in the NaHCO3 group than in P—deprived rats:
41±8 vs 0.4±0.1, p<O.Ol; suggesting that renal P
wasting in starvation is due partly, but not
completely, to metabolic acidosis.
The phoaphaturic response to PTH 5 U (dUpV) was
abolished in P—deprived rats (dUpV,+O.l±0.l), but
not in starvation (d+91±31), suggesting that, in P
deprivation, the renal resistance to PTH may be
another mechanism of renal P conservation; on the
contrary, the absence of this renal resistance to
PTH in Starvation may be another mechanism for
renal P wasting.
AUp,pV by PTH was not different between F—
deprived rats (A+l5l±2l pmol/min—lOO g b.w.) and
starved rats (t+l76±42), p>O.O5. However, AUpV by
DBcAMP 0.5 mg was abolished in P—deprived rats
(L+O.2±O.l), but not in starvation (t+lO8±l6),
p<O.Ol, suggesting that the mechanism of these
changes in the renal response to PTh may be at the
step after cyclic AMP generation in the kidney.
GROUP
Normal PTh (15)
High PTh (15)
Diabetics (12)
GROUP
Normal PTh (15)
High PTh (15)
Diabetics (12)
* P<
.002,
MEAN SERUM
CREAT (mg/dl + SE)
10.6 * 1.1
10.7 0.8 ns
8.9 1.1 *
not significant
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EFFECTS OF SOMATOSTATIN ON RENAL HANDLING OF DIVA-
LENT IONS, SODIUM AND WATER. Brautbar N, Levin B
Coburn JW, Kieeman CR, VA Wads. HOsp. Div. Med. and
UCLA, Los Angeles, California.
It has been shown that somatostatjn(SMT) interacts
with Secretion of various hormone(Insulin, Glucagon
ACT TSH). SMT may inhibit hormone secretion by me-
diating intracellular calicum concentration, and
transmembran calcium fluxes. Recent SMT has been
shown to interact with autidiuretic hormone(ADH)
when given intrarenaily to anesthetised dogs. Con—
sious thyroparathyrOidectoghisd(TpTx) dogs were stud-
ied. TPTX was performed 2 weeks prior experimen-
tation to control parathyroid hormone(PTH) Secret-
ion. At the day of experiment dogs were water load-
ed 30 mi/kg and Pm infusion 2 units/hr was started,
and sustained delivery of normal lactated ringer
3 ml/min.e.fter 3 control urine collections, SMT was
administered intravenously at a loading dose of
3001Jg and a sustained infusion of 300pg during 20
mm. The control animal received the same amount
of vehicle. (0.1 N acetic acid). 10 mm urine col-
lections and bloods for divalent ions electrolites
and osmolality were collected. There was no signif-
icant diffrence in the clearance of calcium(Ca)
phosphorus(P) and sodium(Na) between the two groups.
Absolute urinary volume was not significantly dif—
frent. Although there was a trend for SMT to in-
crease urinary volume. Free water clearance CH2O
increased significantly at the first 10 mi SMT
(05+0.6 S—E) versus (1.2+0.3) in the control group.
There was a linear correlation between distal de-
livery of Na and CH2O in the SMT group(R=O.95)and
the control group(R=O.78). Our studies do not show
interaction of SMT and PTH on the renal handling of
divalent ions. The observation that CH2O increases
suggests interaction with ADH at the renal tubular
level or the pitiutary hypothalamic level.
• PROXIMAL RENAL HANDLING OF PHOSPHATE AND GLUCOSE:
MUTUAL DEPENDENCE ON SODIUM TRANSPORT. P.C.Brazy*
and V.W. Dennis, Division of Nephrology, Duke Uni-
versity Medical Center, Durham, N.C.
Interactions among the various absorptive processes
of the proximal renal tubule may be inferred from
the occurrence of clinical disorders characterized by
phosphaturia, glucosuria and amino aciduria. The
present studies examine the relationships that
exist among the transport processes involved with
these solutes. Radioisotopic fluxes of phosphate
(J-Phos;pmol/mm.min) and of glucose (J-Gluc;pmol/mm.
min)were measured in isolated proximal convoluted
tubules from the rabbit kidney during perfusion with
artificial physiological fluids of variable composi-
tion. Experimental maneuverswere designed to reduce
thenet transportof sodiumas estimatedby the fluid
absorption rate (Jv;nl/mm.min). Ouabain lO5Min the
bath eliminated Jv and J-Phos and reduced J-Gluc
from 69. 5±5.8 to 12.5±5.5 (P<O.OO1). The elimina-
tionof potassium from the bathing medium reduced Jv
from 1.10±0.08 to 0.06±0.04 and J-Phos from
8.72±1.47 to 1.20±0.16 (P<O.OOl). The progressive
replacement of sodium in the perfusate with choline
resulted in fractional reductions in phosphate trans-
port that correl ated linearly with the reductions in
Jv. For tubules perfused on a paired basis with
both 142mM and with 50 mM sodium-containing perfu-
sates, iv was reduced from 0.91±0.10 to 0.43±0.10,
J-Phos from 7.65±0.84 to 3.12±0.56 and J-Gluc from
89.1±1.8 to 69.0±2.4 (P<O.0l). These data indi-
cate clearly that phosphate and glucose absorption
by the proximal renal tubule are both sodium-
dependent processes.
• HORMONE SENSITIVE ADENYLATE CYCLASE ACTIVITY ALONG
THE NEPHEON OF GENETIC HYPOPHOSPHATEMIC MICE. M.C.
Brunette, D.Chabardès M.Imbert—Teboul7 .Cliq
M.Montégutand F.Morel!5Lab.Physiol.Cell. ,coll8ge
de France, Paris, France,
Recently,a new mutant strain of mice presenting
hypophosphateinic vitamin 0 resistant rickets (Hyp)
has been discovered by Eicher and col. The purpose
of this work was to study the response of adenylate
cyclase (Ac) to PTh and calcitonin (SCT) along the
different segments of the nephron of normal (N) and
Hyp mice using a single tubule microassay. In N
mice, PTh (10 U/mi) increased c.AMP production in
the proximal convoluted tubule (PCT), the cortical
ascending limb (CAL) and in both "bright" and "gra-
nular" portions of distal convoluted tubule (DCTbg)
SCT (10 ng/ml) induced a small effect in PCT and
CAL and a larger response in DCTbg and in the light
portion of distal tubule (DCT1). In Hyp mice, the
site of these hormone activities was similar. Howe-
ver, PTH response was decreased in PCT (439.5±132.6
vs 795.8±153.7 fmol/30 mm/mm SD in N mice ,
0.025), although comparable to N in CAL and DCTbg.
In contrast, SCT induced in Hyp mice a dramatic in-
crease of AC activity in DCTbg (2433.8+1513.4 vs
399.3±136.7 in N, PKO.01) and DCTI. <639.3*98.9 vs
265.9±167.2 in N, P<0.05). The enzyme response to
SCT in the PCT was not significantly different in
the two series of animals. The finding of these
abnormal AC activities with low concentrations of
both hormones (PTH 10 mU/mi, SCT 0.1 ng/mi) suggests
that they might play a role in the disease
EFFECTS OF l,25(OH)2D3 ON Ca, Mg and P1 EXCRETION
IN THE HAMSTER. Maria A. Burnatowska,* C.A. Har—
ris,* R.A.L. Sutton and J.F. Seely. McGill Univ.
Montreal and Univ. of British Columbia, Vancouver.
The effects of l,25(0l1)2D3 on Ca, Mg and P
excretion were studied by clearance methods in
hydropenic, non—fasted, intact hamsters (Group I,
n = 6), acute TPTX (Group II, n = 9) and acute
TPTX + maintenance PTH infusion at 2 U/hour
throughout the experiment (Group III, n = 9). A
control phase (C) wss followed by an experimental
phase (E) of l,25(OH)2D3 infusion (1 unit prime +
0.5 U/hour). Urine flow and GFR were not signifi-
cantly altered in any group. l,25(OH)2D3 had no
effect on total plasma calcium (PCa) In either
Group I or II (5.1 0.3 vs 5.1 0.2 mEg/L and
2.9 0.1 vs 2.8 0.1 mEq/L respectively). There
was a significant decrease in PCa in Group III
(4.0 0.5 vs 3.5 0.2 p<O.05). The effects on
P Mg were similar. Ppj was not significantly al-
tered in any group. Urinary results were as
follows:
FE Mg%
FE
* p<O.O5
These results suggest that l,25(OH)2D3 antagonizes
the action of PTH leading to enhancement of tubu-
lar reabsorption of Pj and to inhibit that of Ca
and Mg. No effect was seen in the absence of PTH,
while only an antiphosphaturic effect was seen in
the non TPTX animals.
Group I
C E
3.0 2.6
FECa %
5.4 7.4
41.0 18.0
p<O.ol
Group
C
18.5
21.0
8.5
II
E
19.4
16.6
5.5
Group III
C E
2.2 14.5
6.0 19.2
**±4.0
12.0 3.5
*±l.2
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CHRONIC LITHIUM ADMINISTRATION AND PHOSPHATE EXCRE-
TION. S. Carney*, N.L.M. Wong R.A.L. Sutton and
J.N .Dirks, Dept. Medicine, University of British
Columbia, Vancouver, B.C.
Lithium administration has recently been re-
ported to reduce the phosphaturic effects of PTH,
c-REP and acetazolamide in the parathyroid intact
dog by blocking the cortical adenyl cyclase-cAMP
system. We have performed clearance studies to
determine the effect of chronic lithium administra-
tion upon the responses to PTH, acetazolamide and
calcium infusion in TPTX rats. Although lithium
pretreated rats consistently showed a higher base-
line phosphate excretion than controls, the phos—
phaturic responses to PTH were similar in control
and lithium pretreated TPTX rats (0.51*0.3 to 27.7
and 1.46*0.9 to 30.0±1.8% respectively). Ace—
tazolamide caused a similar increase in sodium ex-
cretion in control and lithium TPTX rats (2.6 to
7.3% and 1.1 to 7.0% respectively) yet in the con-
trol animals phosphate excretion was unchanged
(0.54±0.3 to 0.57*0.2%) while it increased (1.9*
0.7 to 3.8*1.4% p(O.O5) in the lithium animals.
Calcium infusion caused a similar natriuresis in
the control and lithium TPTX animals (1.6 to 5.0
and 1.0 to 4.4%) but although phosphate excretion
was unchanged in controls (O.2lO.O4 to 0.52*0.32%)
it increased in lithium rats (3.15±1.5 to 8.21±
2.6% p<0.OS). These data suggest that in the TPTX
rat, lithium pretreatment may inhibit that compon-
ent of phosphate transport that calcium and aceta—
zolamide normally enhance yet it does not impair
the phosphaturic response to PTH.
HYPOPHASPHATEMIA (LP) IN PATIENTS WITH LONG-TERM
STABLE FUNCTIONAL RENAL ALLOGRAFTS. R. Chawla*,
M. Dominguez Moreno, E. Lowrie, M. Gottlieb, T.
Strom, M. Lazarus and 1. Merrill. Peter Bent
Brigham Hospital, Boston, Mass.
Generalized proximal tubular dysfunction leading
to LP occurs frequently in renal allograft recipi-
ents (RAR) in the early post—transplant (TX) period.
The prevalence, physiology and implications of LP
in long-term RAR with normal renal function remains
unclear.
Of 220 RAR (Creat.< 2.0 mg/dl) followed 6-120
months (mean:50), 57 (26%) had persistent LP (< 2.6
mg/dl; mean:2.21). Thirty-eight LP and 15 randomly
selected patients (controls = NP) with normal phos--
phorus (P; mean:3.49 mg/dl) were studied. Renal
disease, course of TX, post-TX acute tubular necro-
sis, rejection, maintenance immunosuppression and
number of steroid pulses did not differ between LP
and NP patients. Laboratory data follows (means):
CPO4
TRP
(ml/min)
(%)
NORMAL NP
0 to 15 16.5
>80 78.6
LP
30.5
64.4
Significance
< .001
.< .001
PTH (ulEq/ml) <100 124.4 138.8 n.s.
Serum calcium (Ca), alkaline phosphatase and
urinary excretion of aminoacids, glucose, uric
acid, Ca and P were within normal limits. Ten of
38 LP patients had significant bone disease while
only 2 NP subjects had mild osteopenia.
LP appears to be caused by increased CPO4 and
reduced TRP resulting from a selective and iso-
lated tubular defect, independent of PTH levels.
Failure to maintain adequate serum P may lead to
an increased incidence of post-TX bone disease.
• DEFECTIVE SEELETAL MINERALIZATION IN UREMIA WITHOUT
RELATION TO VITAMIN D, SERUM Ca OR P. J.W. Coburn
A.S. Brickman, D.S. Sherrard, E.G.C. Wong, F.R.
Singer* & A.W. Norman*. VA Wadsworth Hospital &
Participating Hospitals, Los 1ngeles, CA.
In 50 uremic patients seen for severe, sylnptoma—
tic osteodystrophy, treatment with 1,25(OH)2D3 led
to substantial clinical and biochemical improvement
in 75%. However, treatment failure (F) occurred in
12 patients. In F pretreatment serum (S) Ca was
higher than in responders (10.5±0.16 vs. 9.0±0.26
mg/dl), and SCa rose in 2—4 weeks with low doses of
1,25(OH)2D3 (0.1—0.5ug/day). Plasma 25(OH)D3 levels
were normal or high. Bone biopsy and SiPTH (N—
terminal assay) separated 2 subgroups: one with
osteitis fibrosa and very high iPTH, who may have
marked parathyroid hyperplasia and parathryoidec—
tomy (PTX) may be needed. In the other group, bone
appeared inactive without fibroosteoclasia but with
very wide osteoid seams; SiPTH was undetectable or
normal. Low SP was not observed. The maintenance
of SCa at 11—l3mg/dl and SP at 5—7mg/dl for up to
4—6 months failed to help the bone disease. In some
patients, hypercalcemia was induced by oral Ca,
high dialysate Ca, or low doses of vitamin D2, but
the osteoid was not mineralized. We suggest that
they have a mineralizing defect not due to def i—
ciency of P, 25(OH)D3, 1,25(oll)2D3 or a low SCa.
Homeostasis of SCa is maintained, albeit poorly,
with little participation of bone (or kidney). PTX
may worsen the already inactive bone. The cause(s)
is obscure, but accumulation of Mg, pyrophosphate,
fluoride or other trace metal, an "inhibitor" of
calcification, deficient 24,25(OH)2D3 or abnormal
collagen structure are factors that may be consid-,
ered. These observations emphasize the complex
pathogenesis of uremic bone disease.
• EFFECTS OF HYPERPARATHYROIDISM QN ThE CENTRAL
NERVOUS SYSTEM (CNS). M Cogan , C. Covy , *
A. Arieff, V. Lazarowitz , A. Wisniewski , 0. C1arI
Dept. of Med. Surg. 6 Psych., VAH B UCSF
San Francisco, CA.
Hyperparathyroidislll (HPTh) is often associated
with neuropsychiatric abnormalities in man and in-
creased brain Ca in animals. To evaluate the CNS
effects of HPTH in man, 13 patients with either
primary (10) or secondary (2°) HPTh as well as 6
control patients requiring neck surgery, were stud-
ied prospectively. Subjects had EEC analysis, psy-
chological testing, and measurement of Ca and para-
thyroid hormone (PTh) before and 15 wks after para-
thyroidectomy (PTHX). Psychological evaluation con-
sisted of 12 tests of intellectual function, visual-
motor coordination, and personality. In 4 other pa-
tients with 2° HPTH and 6 control subjects who died
brain Ca was measured. Prior to PTHX patients with
HPTH had abnormal EEGs with decreased % EEC Freq
>9Hz and increased % EEG Freq <7Hz and % EEG power
<5Hz. In patients with 2 HPTH who died, brain Ca
(34.4±2 mEq/kg) was significantly (p<.Ol) greater
than normal (26.8±1.8 mEq/kg). After PTHX there
was a significant (p<.Ol) improvement in EEGs of
patients with 10 or 2° HPTH. Both % EEC power <5Hz
and % Freq <7Hz changed toward normal, as did the %
Freq >9Hz. EEG5 of controls did not change. Psycho-
logical testing showed a significant (p<6Ol) de5
crease in the depressive index in both 1 and 2
HPTH. 0 0Conclusions: 1) In patients with 1 and 2 HPTH,
EEG5 are abnormal and improve with PTHX; 2) 3 mos
after PTHX, psychological testing improves signifi-
cantly when compared to controls; 3) Increased
plasma PTh levels may mediate toxic effects on the
CNS to cause EEC abnormalities, increased brain Ca
content and impaired psychological status.
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IN VIVO MICROPERFUSION STUDY OF CALCIUM (Ca)
AND SODIUM (Na) TRANSPORT IN THE DISTAL CON-
VOLUTED TUBULE. Linda S. Costanzo, and Erich E.
Wlndhager. Cornell Univ. Med. College. N.Y., N.Y.
Distal convoluted tubules (DCT) were microperfused
in vivo to determine the relationship between distal load
and reabsorptive rates of Na and Ca and the effect of
chlorothiazide on these relationships. Distal tubules
were perfused at 5-14 nl/min with a solution simulating
early distal fluid and containing C- 14 inulin. Under con-
trol conditions there was a linear relationship for both
sodium (y=0.34 x +23.31) and calcium (y=0.27 x +1.64)
between load (x) and absolute reabsorptive rate (y). The
Na load was varied from 400-1200 pmoles/min and the
Ca load from 10-30 pmoles/min. There was no evidence
of saturation of reabsorption for either ion; the distal
tubule reabsorbed 85% of the Na load and 70% of the Ca
load. When chlorothiazide was present, different, but
still linear relationships, were obtained between loads
and reabsorptive rates for both ions. (Sodium: y=0. 19 x
+11.95; calcium: y=0.40x+l.31). For any load, the
absolute reabsorptive rate of Na was diminished (p
0.001) in the presence of the drug, whereas the rate of
Ca reabsorption was enhanced (p 0.01).
In sum, Na and Ca reabsorption in the DCT was lin-
early related to load and not saturable at loads which
were 3 times those occurring normally. CTZ inhibited
sodium reabsorption and enhanced calcium reabsorption
in the DCT, effects which can explain the dissociation
between Ca and Na clearance in thiazide treatment.
HYPERCALCEMIA DURING MANAGEMENT or CHRONIC RENAL
FAILURE WITH ESSENTIAL AMINO ACIDS. Michael
Freundlich, Howard Malts, and Sudesh Makker.* Case
Western Reserve Univ., Dept. of Pediatrics,
Cleveland, Ohio.
A 12 month old girl with advanced renal failure
(BUN 160, serum creatinine 4 mg%) was managed with
a diet containing essential amino acids (EAA) as
the only source of protein. The diet provided 120
calories/kg/day with 8% of the calories coming
from EAA. Daily intake of calcium was 220—7 80 mg
and Vit. D, 200—740 units, Serum P04 was kept be-
low 6 mg% with oral aluminum hydroxide. On this
regimen the RUN remained below 20 ng% and she was
in positive nitrogen balance. Persistent hyper—
calcemia (Cc 14 to 18 mg%) developed after six
wks. of therapy with EAA. Other pertinent labora-
tory data on multiple occasions were: serum PC4
4—6 mg%, serum Mg 4—4.6 mg%, normal serum proteins
and albumin, normal serum alkaline phosphatase,
raised serum PTH, bony changes of hyperparathy—
roidism, normal thyroid functions, and normal
serum level of 25—hydroxycholecalciferol. Three
one—week courses of oral prednisone (2 ng/kg/day)
were given to rule out increased sensitivity to
Vit. D; each time serum Ca decreased by 1.4—1.9
mg%. In week 37, four hyperplastic parathyroid
glands were removed and a small portion of one of
these transplanted in the right forearm, Follow-
ing parathyroidectomy, serum PTH decreased but
serum calcium remained high (13—14.5 mg%) for 10
more wks, till EAA were stopped. Three weeks
after discontinuation of EAA serum Ca became
normal. It is hypothesized that hypercalcemia was
caused by a release of the bone from the inhibi-
tory effect of uremia on PTH action mediated
through the EAA diet.
FASTING ABOLISHES THE PHOSPHATURIC EFFECT OF PARA—
THYROID HORMONE (PIN) IN THE HAMSTER. Carol A.
Earris,* M.A. Burnatowska,* R.A.L. Sutton, J.R.
Dirks and J.F. Seely. McGill University Clinic,
Montreal and Univ. of British Columbia, Vancouver.
There have been conflicting reports of the
effect of PIN on renal phosphate (P04) handling in
the golden hanster. To inveatigate the effect of
fasting on PIN action, clearance atudies were car-
ried out on two groups of acutely thyroparathy—
roidectomized hamsters; Group I waa allowed free
access to food and water, Group II was fasted for
16 hours. Urine and plasma collections were made
during a control and an experimental phase which
commenced 60 minutes after the start of PTH infu-
sion at 5 U/hour. In Group I (n = 23) PIE in-
creased fractional excretion (FE)p04 from 4.8
0.8 to 18.8 2.3% (p<.OO1) and decreased FEC5
from 13.2 1.7 to 1.7 0.3% (p<.OO1). In Group
II (n = 13) PIE had no significant effect on rEp4
(13.5 3.0 to 16.9 2.9%) whereas FECa decreased
(8.4 1.5 to 1.4 0.4%, p<.OO1). The two groups
had similar plasma pH (7.42 vs 7.41). The control
values for FEp04 were higher in the fasted ham-
sters (p<.Ol) whereas FEC5 was lower (p<.O5). To
investigate the possible role of insulin in this
response, an additional 6 fasted rats infused with
insulin (0.6 mU/Kg/mm) and glucose (8 mg/Kg/mm)
to ninimize changes in plasma glucose were subjec-
ted to a similar protocol. PIN did not signifi-
cantly affect FEp04 (7.7 2.6 to 5.3 1.7%) but
decreased FECa from 10.2 to 1.2%. The control
phase FEpO4 was significantly lower than that of
Group II animals. It is concluded that fasting
abolishes the phosphaturic but not the calcium re-
taining effect of PIN in the hamster, probably
unrelated to a decrease in insulin secretion.
• ANIENORIEM ASSESSMENT OF ALUMINUM (Al) BURDENS IN
DIALYSIS PATIENTS (DP). David Eendricks*+, Gilbert
H. Mayor and Tom V. Sanchez*+. Departments of
Nedicine+ and Surgery°, Nichigan State University,
East Lansing, Nichigan.
There are no studies assessing antemortem tissue
Al burdens in OP or data correlating tissue Al con-
tent in OP with Al exposure, parathyroid hormone
(PIH) levels or neurological abnormalities. Al
content of pre—dialysis whole blood, skin and hair
in 21 DP was messured after digestion with nitric
and perchloric acid using the Instrument Laboratory
Model 453 atomic emission spectrophotometer at the
wavelength of 396 mu using a nitrous oxide—acety-
lene flame. Estimated quantities of Al ingested as
phosphate binding gels were calculated from the
pstient's medical record. Current PIN levels were
measured by radioimmunoassay (Upjohn) and an EEG,
neurological exam snd cognitive capacity screening
exam (CCSE) was administered to most subjects.
There was a significant correlation between quant-
ity of Al ingested and whole blood Al content (r
0.56, P<0.Ol). Al content of whole blood (rO.49,
P<0.05) and hair (r=O.46, P<0.05) correlated 5mg—
nificsntly with PIN levels. No correlation was
found between EEG, neurological abnormalities or
scores on the CCSE and Al content of any of these
tissues. The correlation between whole blood Al
and oral Al exposure suggests whole blood may be a
useful indicator of body burdens of Al in OP. The
correlation between Al content of hair and blood
with PIN levels suggest PIN may have s role in in-
creasing specific tissue Al burdens in OP. Both
whole blood Al and PIN levels may be useful para-
meters for assessing the risk of developing the
dialysis associated encephalopsthy syndrome.
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• EFFECT OF PHOSPHATE DEPLETION (PD) ON RENAL
HATDLING OF MAGNESIUM (Mg). W.J. Kreusser,*
K. Kurokawa, and S.C. Massry. Div. Nephrol., Dept.
Med., USC Sch. Med., Los Angeles, California
PD causes a decrease in tubular reabsorption of
Ca, bicarbonate and glucose. Since tubular reab-
sorption of Ca and Mg are closely related, magne—
suria may occur with PD. Data on the effect of PD
on renal Mg handling are limited and this study
examines this question. PD was produced in grow-
ing rats by feeding them a diet containing 0.03%
phosphate for 8 weeks. The results were compared
with pair—weighed rats ingesting exactly the same
diet except for a higher phosphate content (Q.141%).
After one day of P restriction, serum P fell from
10.1±0.27 (SE) to 5.0±0.514 mg/100 ml. Urinary Mg
increased significantly (P<.Ol) from 146±2.7 to
126±214.14 jlEq/2l4 hr (P<.Ol) and seruri Mg fell from
l.2l±.O2 to 0.79±0.10 nq/l (P<.Ol). By the 3rd
day, urinary Mg reached a maximum of 200±28 pEq/214
hr and remained high fluctuating between 200—300
1lEq/214 hr through the 8 weeks of the study. Gb—
merular filtration rate did not change and magne—
suria occurred despite marked reduction in filtered
Mg. Balance data showed that the animals were in
negative Mg balance of 50—100 pEq/2l4 hr from the
1st day and remained so throughout. This was not
due to fecal losses. Soft tissue Mg did not change
but bone Mg was reduced markedly. There were no
significant changes in urinary, serum, or bone Mg
in the pair—weighed rats. The data show that PD is
associated with 1) magnesuria due to decreased tu-
bular reabsorption of Mg, 2) hypomagnes.emia secon-
dary to the renal leak of Mg, 3) negative Mg bal-
ance, and 14) the source of urinary Mg losses is
bone Mg.
• EFFECT OF DIETARY PHOSPHORUS (P) ON THE PHOSPHATIJR—
IC AND CALCEMIC RESPONSES TO PARATHYROID HORMONE
(PTH) IN THE UREMIC DOG. Michael A. Kaplan, Janet
N. Canterbury David Jaffe*, George Gavellas,
Jacques Bourgoignie, Eric Reiss, and Neal S. Brick—
er. U. of Miami School of Med., Miami, Fla.
The responsiveness of bone (calcemia) and kidney
(fractional excretion of phosphate — FEP) to highly
purified bovine PTH was evaluated in normal (N) and
uremic dogs. N and 5 uremic dogs designated uremie-
constant solute intake (U—CSI) received 1500 mg of
dietary P daily for a minimum of four weeks; 10 ur—
emic dogs designated uremic—proportiomal reduction
of solute (U—PRS) had P intake reduced in exact
proportion to their fall in GFR. After three 20—
mm. control clearance periods, PTH (4U/Kg/hr) was
infused for 3 hrs. and observations were made for
7 hrs. With similar GFR's U—CSI and U—PRS had dif-
ferent control FEP (44 vs 4%) and PTH (560 vs 68
ul—eq/ml) values. During PTH infusion, FEP rose
60% in U—PRS but only 28% in U—CSI and 24% in N.
For all uremic animals the increase in FEP after
PTH correlated inversely with baseline FEP (r=.88).
After PTH the calcemic response was significantly
and equally decreased in both U—CSI and U—PRS com-
pared to N (peak increase — .32 & .56 vs 1.58 mg/dl
respectively; p<.OO1). In conclusion: (1) In light
of the normal Pm levels in the U—PRS dogs, the
blunted calcemic response to PTH in uremia is not
the primary factor in the pathogenesis of secondary
hyperparathyroidism. (2) The PTH induced rise in
FEP in the uremic nephron depends on the pre—exist—
ing status of parathyroid function and the degree
of inhibition of P reabsorption. (3) Despite the
prevention of an adaptive phosphaturia per nephron
(U—PRS), the uremic nephron still exhibits a magni-
fied response to exogenous PTH infusion.
ACID VS NEUTRAL PHOSPHATE THERAPY IN IDI0PATHC
HYPERCALCIIJRIA(IHC): EFFECTS ON CALCIUM AND ACID
EXCRETION. K.Lau*,C.Wolf*,P.Nussbaum*,Z.Agus and
S.Goldfarb. Dept. Med., Univ. of Pa., Phila., Pa.
Previous studies showed equivocal results with
phosphate(P) therapy in calcium nephrolithiasis.
One factor appears to be the form of P used. Since
non-P containing acid salts are known to decrease
urine citrate yet increase urine calcium(Ca), acid
phosphate(AP) therapy may induce similar changes.
To test this hypothesis, 6 patients with IHC under-
went clearance studies during which were evaluated
separately the acute effects of oral AP and neutral
phosphate(NP). Acutely, despite comparable changes
in fractional excretiom(FE) of Na and P, the fall
in FECa was greater with NP(53±6%) than with AP
(32±5%,p<.O5). With AP, net acid(NA) excretion in-
creased by 1OD%(p<.05) and titratable acid(TA) by
200%(p<.03), whereas with NP these were unchanged.
Ten patients with IHC took a 7 day course of both
AP and NP in random sequence. Despite similar 24
hour urine P, with AP there were increases in TA,
NH3 and NA(p<.02). Urine Ca was also higher with
AP therapy(205±20 vs 157±17 mg/d, p<.O2). In the
S absorptive hypercalciuric(AH) patients, whose
urine Ca on restricted diet = 205±15 mg/d, urine
Ca was further reduced with NP therapy(l41±28 mg/d,
p<.O2) but not with AP therapy(l77±29 mg/d). In
the 5 renal hypercalciuric(RH) patients, urine Ca
decreased with both forms of P, but the fall was
greater with NP(164±l5 mg/d) than AP.(l05±36 mg/d,
p<.O5). Conclusions:l)NP produces f greater fall
in urine Ca than AP in both AL-I and RI-I. 2)AP offers
no additional hypocalciuric benefit to AN above
and beyond diet restriction. 3)Since AP represents
an acid load of up to 40 mEq/d, its real hypo-
calciuric action is blunted or nullified.
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• CHRONIC PHOSPHATE DEPLETION: CHANGES IN SEGMENTAL
CALCIUM AND PHOSPHATE REABSORPTION. K. Lau*, Z.S.
Agus, M.Goldberg and S.Goldfarb, Dept. of Med.,
Univ. of Pa., Phila., Pa.
Marked hypercalciuria and avid phosphate reab-
sorption are characteristic of chronic phosphate
depletion(CPD). In order to evaluate the functions
of various tubular segments during CPD, with em-
phasis on distal nephron function, micropuncture,
microdissection and clearance experiments were
performed in rats pair fed a PD diet(diet P<.0l%,
n=12) and controls(C) (diet P=0.6%,n=ll) for 32±3
days (mean± S. E.
GFR was reduced in CPD[lO.3±0.3 vs 11.9±0.6 ml!
mm/kg body weight,p<.Ol]. Fluid reabsorption was
significantly reduced throughout the nephron in
CPD[tubular fluid/plasma inulin(TF/Pin) in late
proximal tubule(PT)=l.83±.07 vs 2.04±.04; in early
distal(ED)=3.33±.16 vs 4.07±.18; in late distal
(LD)=7.5±.6 vs l2.9±.9]. Whereas % of filtered
phosphate (P04) delivered to ED was similar (20±3
vs 16±3%), only 4±1% remained by LD in CPD vs 8±2%
in C(p<.05). Since a large difference was found in
the final urine (0.l%±.0l% in CPD vs 10.2±1.9% in
C,p<.OO1) avid phosphate reabsorption occurred in
both LD and collecting duct. Although % of fil-
tered calcium (Ca) delivered from PT was greater
in CPD(63±4 vs Sl±3,p<.02) and remained so in ED
(20±3 vs ll±2,p<.Ol), by LD, these values were e-
qualized(CPD=S.l±l,C=3.3±l). However, 4.1±1.2% of
filtered Ca appeared in the final urine of CPD vs
0.6±.l2 in C(p<.Ol). Conclusions: 1) Fluid trans-
port is reduced throughout the nephron in CPD.
2) Critical tubular adjustments for Ca and PU4 ex-
cretion in CPD occur in the terminal portions of
the nephron.
ER(MEAL PHOSPHORUS DEPLETION (PD) AND G1WTh
HOF4DNE (GH) ME']YBOLISM(M). DBN Lee, N Brauthar,
HE Grindeland,* HE Carlson,* 3W Coburn, CR Kleenian,
Dept of Med, UCLT Med Ctr, Los Angeles, and 2mes
Res Ctr 1ISA, 1bffett Field, California.
PD develops with greater rapidity and severity
in growing animais. Certain biocha'aical features
of PD also bear superficial reseeblance to GH ad-
ministration. The present study reports on 1. the
effect of PD on GH M in intact (INT) young rats
and 2. the influence of hypophysecta'ny (HPX) on PD.
70g ThIT and REX male S-D rats in groups of 8 were
placed on the following diets for 14 days: NP(0.3%), LP(O.03%) and NP pair—fed with LI' mates(PF). HPX rats received daily L-thyroxin) & Cor—
trosyrt In INT rats circulating radioimnunoassay-
able(RIA) Gil were not different anong groups on NP,
12 arid PF diets. Bioassayable pituitary GH (BA-PGH)deionstrated a clear reduction in both 12 and PF
rats. HPX young rats responded to P deprivationin a manner similar to grown animals: hypophospha-
tuna (4Up), hypercalciuria (4Ua), sore noderate
hypophosphatania (ISp) and absence of hyperca1cam
is. Marhed 'Up and jUca developed in both INT
and HPX rats on the very first da' of the study.
Thus l.PD in INT rats is not associated with
changes .in RIA-GH. The reduction in BA-PGH in PDis probably related to reduced food intake and is
not responsible for changes of PD since PF mates
denonstrated equal reduction in BA-Pi and no
changes of PD. 2. RIA—GI is not a reliable indi-
cator of bioactive GH. 3. HPX ameliorates, but
does not prevent, the developrent of PD. This is
nost likely the result of reduced anabolic needs
secondary to retarded growth rather than the ab-
sence of GH 4., Th rapid renal adapta—tion tp orlP deprivation is suqqestive of a
catinulucatlon necrianism other than 4 Sp.
DC ER ENAL PHOSPHORUS DEPLETION (PD) IN YOUNG PATS.
EVIDENCE AGAINST INTESTINAL CZ\LCIUM(Ca) HYPEFABSORP-
I0N(). DEN Lee, N Brauthar, M' Walling*, V Sil-
is', 3W Coburn, CR Kleenan, Dept. of Med., WIA Med
Ctr and Wadsworth VA Hospital Ctr., Los Angeles.
K is a recognized feature of PD. The present
study examines the intestinal handling of Ca in P
deprived young rats in which growth is either Un-
nodified (LET) or inhibited by hypophysectony (HPX).
70g male S-D rats were housed in individual metabol-
ic cages in groups of eight. A group each fron INT
and HPX rats were placed on one of the following
diets for 14—21 days: NP(0.3%), LP(0.03%) and NP
pair-feed with Lmates (PF). 'X rats received
daily L-thyroxinèand CbrtxosyrfE. Both TNT and HPX
rats on NP and PP diets were in marked positive Cabalance (4) with little urinary (U) and fecal (F) ex-
cretion. However, when placed on LP diets, both U
and F Ca increased markedly so that Ca& became neg-
ative in INT rats and approached zero in REX rats.
12 diets resulted in an increase in in vitro duoden-
al and jejunal 45Ca uptake which beIsipated
with sore prolonged P deprivation. Thus PD in both
growing and non-growing young rats leads to no net
increase in intestinal Ca retention although isola-
ted segments studied in vitro do denonstrate phases
of increased 45Ca uptake. The transport character-
istics of different segments of intestine (duodenum,jejunum, ileum and colon) in PD remain to be rigor-
ously defined. Since both the synthesis of 1,25—(OH) 2D3 and its accumulation in intestinal mucosa
have been reported to increase in P depleted rats,
the potential exists for the develop'ront of a bio-
logical irexiel in which the recognized interrelation-
ship between the activity of 1,25- (OH) D arid netincrease in intestinal Ca absorption dsociates.
CALCIUM HANDLING IN SUBJECTS WITH NEPHROLI—
THIASIS. L. Lespier—Dexter, N. Martinez—
Maldonado, J.Canterbury and E.Reiss, Depts.
of Med., San Juan VA Hospital, Puerto Rico
and Univ. of Miami, Fla.
Analysis of serum parathyroid hormone
(PTH) in a population of 270 male subjects
with recurrent renal calculi showed high
PTH in 63% and normal or low PTH in 37%.To
determine the renal response to oral calci-
um loading in these two groups a synthetic
meal containing 1.2 Gm of calcium was given
to 47 patients and 9 controls. Group I (34
pts.) were subjects with iPTH values
greater than 60 lllEq/ml; Group II (11 pts.)
had iPTH below 60 1.!lEq/ml. Acute calcium
load increased total serum calcium in all
patients; a drop in iPTH occurred in all
but 9 patients. These 9 subjects exhibited
a paradoxical increase in PTH after calcium
load despite hypercalcemia. Calcium excre-
tion (Ca/Cr) rose in all patients (p<0.001);
Ca/Cr in controls did not change signifi-
cantly. Percent of load excreted in the
urine in 4 hrs. was 11% for Group I and
5.3% for Group II. The value was only 1.8%
for controls. Urinary cyclic AMP, an index
of PTH effect on the kidney, was abnormally
low in Group I. Urine cyclic AMP fell
after calcium load in control and Group II;
in Group I the fall was sluggish and tran-
sient. The data shows that most of our
stone patients have a hyperparathyroid
state. This may result from a renal defect
in Ca reabsorption which arises from sub-
normal cyclic AMP generation.
Abstracts 459
SECONDARY HYPERPARATHYROIDISM (2° HPTISN) IN EARLY
RENAL FAILURE (ERF): ROLE OF PNOSPHATE (P) RETEN-
TION. F. Llach, S.C. Nassry, A. Koffler*, N.H.
Nslluche*, F.R. Singer*, A.S. Brickman and K.
Kurokawa, Intro, by J.N. Shinaberger, Div. Nephrol.,
USC Sch. Ned. aod VA Wadsworth Hosp. Ctr., Los
Angeles, CA.
In ERF, P retention may occur and directly lower
serum (5) Ca which causes 2° HPTISM. This study
investigates the mechanism of 2° HPTISM in ERF and
the role of P retention. Four patients with GFR of
46—70 al/mm were studied in metabolic ward for 60
days. They ingested their habitual diet for the
first 15 days and then received P—restriction (PR)
diet in which P was reduced in proportion to GFR.
Results showed that PR was associated with a) no
change in 5p and in P balance, b) rise in total and
ionized Sca in 1 patient only, c) a fall in blood
levels of N and C terminal of PTh to normal, d)
a rise in intestinal Ca absorption, e) improvement
in calcemic response to PTH, and f) improvement in
bone histology. Before PR, there were increased
bone resorption and mineralization defect; with FR,
resorption decreased and mineralization front ap-
peared. These changes observed with PR may be due
to increased production of 1, 25(OH)2D3. It is
suggested that if patients with ERF maintain their
P intake, postprandial hyperphosphatemia may occur,
which in turn may suppress 1, 25(OH)2D3 production
and a relative or absolute deficiency of the mets—
bolite causes defective Ca absorption, impaired
skeletal response to PIN and hypocalcemia; 2°
HPTISN then develops. PR in proportion to CFR pre-
vents this sequence of events, Thus, P retention
does not directly lower Scs but produces hypocalce—
mia by affecting 1, 25(OH)2D3 production.
• DISSOCIATION OP PROXIMAL TUBULAR (PT) SODIUM (Na)
AND PHOSPHATE (P04) TRANSPORT BY PHLORIZIN (PHZ).
P.Nussbaum*,R.Depronzo,Z.S.Agus,M.Goldberg B S.
Coldfarb. Dept. of Med., Univ. of Pa., Phila., Pa.
Prior clearance studies have suggested an im-
portant antiphosphaturic effect of PHZ, a specific
inhibitor of glucose uptake by the brush border of
the PT. To define the site and mechanisms of PHZ
effect on P04 transport, recollection micropunc-
ture experiments were performed in intact and thy-
roparathyroidectomi zed (TPTX) dogs.
In intact dogs (n=9), PHZ (0.01mg/Kg/mm) re-
sulted in glycosuria (%FEglucose=64.6±6.3%). %FE
P04 fell from 2.S9±0.9 to 2.26±0.47%,significantly
different from time control which increased from
4.2±1.8% to 14.2±4.2 (p<.O2). In the PT, TP/Pin
fell from l,Sl±.07 to 1.30±0.06 (p<.Dl) while TEl
UP P04 also fell from 0.71±0.04 to D.6O±0.OS(pc.OS),
% fractional P04 reabsorption was stable despite
marked inhibition of fluid and Na reabsorption.
TPTX dogs (n=9) were then studied during PHZ infu-
sion and P04 infusion (2.83 umol/Kg/min). During
PHi, TF/UF P04 was unchanged (0.72±.02 to 0.71±.03)
despite a rise in plasma P04 (8.48±0.36 to 9.98±
0.S2ag/dl, pc.OOS) and a fall in TF/Pin (l.S9±.06
to l.40±.05, pc.005) again suggesting stimulation
of P04 reabsorption despite inhibition of Na trans-
port. In 13 separate tubules PHi actually raised
absolute P04 reabsorption from 3.01±0.36 to 3.66±
.48ng/lD0 ni CFR (pc.O5) while fluid reabsorption
fell and SNGFR was stable.
Conclusions: l)PHZ stimulates P04 transport in
PT independently of PTH levels and despite marked
inhibition of Na transport. 2)These data suggest
competition between glu and P04 for uptake at the
brush border of the PT.
PLASMA NYDROEYPROLINE: AN ACCURATE INDEX OF BONE
RESORPTION IN RENAL FAILURE. Dimitrios G.Oreopoulos
Harry Nusdanf Nary Leungt sol Rabinovich Eric
Neeme Tim Murryt Abraham Rapoport and George A.
deVeber. The Toronto Westsrn and St. Michael's
Hospitals, Toronto, Ontario, Canada.
The purpose of this study was to ascertain
whether plasma hydroxyproline (ONPr) accurately
reflects the degree of bone resorption in renal
failure. Fasting plasma OHPr (free, peptide and
their sum) was measured daily for S days in 16 non—
dialyzed chronic renal failure patients maintained
on a collagen—free diet. No significant changs in
any of the plasma OHPr fractions occurred after the
second day. Correlation studies were performed
between plasma OHPr levels and findings from bone
biopsy (osteitis fibroaa—osteoid index), bone
radiology (subperiosteal resorption end metacarpal
cortical stristions) end plasma biochemistry (pare-
thyroid hormone (Pm), 25 (OH) vitamin D, calcium,
phosphorus, and alkaline phosphatase) . Plasma
peptide OHPr showed a significant (p<0.0l0) pos-
itive correlation with the degree of histological
osteitis fibrosa and radiological metacarpal corti—
cal striations, both of which correlated signif i-
cantly with each other (p(0.0l) . The free fraction
on the other hand, showed a significant positive
correlation with the amount of osteoid on bone
biopsy (osteoid index). No other significant
correlations were observed.
We conclude that plasma peptide ONPr concentra-
tion is a simple end accurate index of bone
resorption. Its measurement is especially useful
in long—term studies of the response of osteitis
fibrosa to different regimens, where serial bone
biopsies are inprecticable.
TOTAL DIETARY PHOSPHORUS DEPRIVATION (TPD) ni
NORMAL SUBJECT (RN) AND IN PATIENTS WITH HYPEH (HP,
AND HYPOPAHATHYROIDISM (HPO) .Josf C.Peda,Guerrero
J5,Erbessd H.L.*,Quiróz S. sod Jaime Herrera A.
Instituto Naoional de la Nutrioidn,Mdxico City,Mdx.
Complete deprivation of dietetic phosphorus (P) in
NS produced a rapid decrease in phosphaturia (Pu)
and a steep increase in caiciuria. Urinary P in MS
was oero 5 days after blocking P absorption with
aluminum hydroxide (A1OH). In primary HP (PHP) Pu
was present 5 days after A1ON was begun. Eight BR,
2 patients with HPO and 8 cases of PHP, were
studied. A constant diet in Ca,P,Ns wss given to
all subjects. After equilibrium 300 c.c. of A1OH in
six doses was given daily. Urine sod feces were
collected every day and blood was obtained twice a
week. Ca and P were measured in all samples. Serum
immunoreactive paratohormone (PTH) was quantitsted
in some cases. Results are expressed as mean + st
error, serum values in mg/di and urine excretion
mg/day.
CONTROL
SERUM URINE
Ca P Ca P
115 9.5 3.7 112 6o6
(8) +0.2 +0.2 + 10 + 31t
HPO 8.25 8.1 120 277
(p) +0.3 +0.03+ lIt + 51
PHP 10.9 P.6 275 8os
(8) +0.2 + P2 + 35
Absence of urine P in RN
after TPD, contrasted with the Pu of PH?. Pu is
secondary to excessive PTH not inhibited by the
TPD. Two PH? studied after surgery TPD decreased
Pu to cero. We conclude that persistence of Pu
after TPD has proven to be a useful test in the
diagnosis of PHP.
5th DAY AFTER TPD
SERUM URINE
Cs P Ca P
10.2 p.8 196 0.0
+ 0.1 +0.2 + 29
—
8.1 2.9 — 87 0.0
+ 0.3 +0.3 + 3
i1.7 2.1 3148 2145
0.5 33 77
and HPO patients 5 days
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RENAL TUBULAR EFFECTS OF PH'(SIOLOGIC AND PHARMA-
COLOGIC DOSES OF PARATHYROID HORMONE (Pm).
3. B. Puschett and D. Sylk*, Allegheny General
Hospital and lJniverstty of Pittsburgh Medical
School , Pittsburgh. Pa.
The phosphaturia of PTH administration is thought
to be mediated by cyclic AMP and to result from an
inhibition of both proximal (PT) and distal nephron
phosphate (P) reabsorption. These data are based
on studies employing massive doses of the hormone.
To evaluate whether the use of more physiologic
doses of PTH could uncover a selective response
of different nephron segments to the hormone's
sctlon, we gave one of two dosages of PTH to
chronically thyroparathyroidectomized dogs: I) O.3u
/Kg ("physiologic' dose) and II) 3u/Kg ("pharma-
cologic" dose). The effects on GFR (Cm), fraction-
al proximal P reabsorption (FRP), whole kidney (WK)
fractional P excretion (FEP) and urinary excretion
of cyclic AMP (UCAMpV) were as follows:
Group I Group II
C R C R
C (ml/min) 25.6.2 29.l2.5 36.3'1,6 37.3'I.8
PT FRP .62±.04 .58±.O4 .62±,04 ,47±.O4÷
WK FEP 3.2±1.0 10,9±1.8+ 6,1±1.4 29,6±6,1+
UcAMPV 634±100 708±130 835±107 1176±144+
(pmoles/min)
C,R = control and recollection phases of the studies
resp. + = statistically significant. TF/UF P did
not change in Group I (.66 .03 ÷ .64 .05) but
rose in Group II (.66 .03 - .78
.02, p < .02).
The data suggest that PTH in physiologic doses re-
duces P reabsorption largely at a site distal to
the point of PT micropuncture and that only this
proximal effect is mediated by cyclic AMP.
• CENTRAL NERVOUS SYSTEM DYSFUNCTION AND
HYPOPHOSPHATEMIA (HP). R. Rosen , W. Leach*, and
A. Arieff (intr. by R. Guisado). VA Hospital
UCSF, San Francisco, CA
HP is associated with a neurologic syndrome
which includes , ataxia, seizures, coma and death.
The cause is not known. We studied 4 groups of mon-
grel dogs to determine the etiology of this syn-
drome. Studies included the EEG, clinical status,
brain intracellular pH (pHi) and content in brain
of Na, K, Cl, Ca, Mg, phosphate (P) and H2O, in
normal dogs (Group I); dogs made HP (serum P<l
mg/dl) by >8 wks of dietary P depletion (Group II);
HP induced by IV h'peralimentation (HA) for 4 days
(Group III); HP by P depletion + HA (Group IV). In
groups II and III, the clinical State and EEG were
normal, as was brain pHi and content of H20, Na, K,
Cl, Ca, Mg and P. However, group IV dogs were
ataxjc and had muscle fasciculations. The EEG was
grossly abnormal (%EEG power <7Hz = 80%; normal
<10%, p<.Ol) and there was brain edema (brain H20 =
496 gm/hg dry wt; normal = 421 gin/hg dry wt, p<.Ol).
Brain pHi was 6.90 (normal = 7.10, p<.Ol) and there
were diffuse hemorrhages in braifi white matter.
However, brain P was normal (23 mg/hg wet wt).
There were no significant differences in plasma Na,
K, osm, Ca, Mg, or urea between groups I-IV. Thus,
HP, whether induced by P depletion or HA, has no
effect on clinical status, EEG, brain pHi, or brain
H20 Content. However, in previously P depleted dogs
hyperalimentation can induce ataxia, fasciculations,
and an abnormal EEG in association with brain hem-
orrhages, cerebral edema and brain intracellular
acidosis. These findings may be related to the
neurological abnormalities observed in patients
with HP.
• ACID-BASE STATUS IN SEVRE PHOSPH4TE(P) DEPLETION.
R.W.Schmidt,S.Fairfield,R.Kaihara t, A.Arieff
V.A.Hosp.4 UCSF, San Francisco,Ca.
Prior work suggests that in P depletion an in-
creased intracellular pH (pHi) impairs renal HCO3
reabsorption and causes acidémia. Normal dogs,
subject to dietary P depletion (gp 1), were studied
to see whether metabolic acidosis developes, or
inappropriate bicarbonaturia occurs, and whether
consistent abnormalities of renal bicarbonate
reabsorption can be demonstrated. Fasting urine
pH and urine-blood pCO2 gradients (the latter
during HCO loading) were assessed to see if a
distal aciication defect occurs. In liver, brain,
and muscle C-DMO was used to measure pH1.
Compared to control dogs (gp II),gp I were
hypophosphatemic (S = 1.0 mg% prior zo study),
but demonstrated normal arterial pH and HCO3 levels.
Urine pH and HCO excretion were also normal.
Prolonging P dep'etion over 7 mos. did not
consistently alter plasma pH or HCO. During HCO3
infusion studies, bicarbonaturic ttlreshhold was
similar in both groups. At all plasma HCO3 levels,
THCO3/GFR was similar in both. U-B pCO2 gradients
measured during HCO loading were not significantly
different. Muscle p. was alkaline in gp I, but
pH. of brain grey matter was unchanged and liver
pH was acidic. Conclusions: Muscle pH. increases
duing P depletion, but pH. in other tissues may
not be similarly altered. Extrapolations of pH1
from one tissue to another cannot be made. P dep-
letion is not necessarily associated with metabolic
acidosis. In the absence of a metabolic acidosis,
abnormalities of HCO3 reabsorption are not seen.
• ON THE HYPOPHOSPHATEMIA OF MAGNESIUM DEPLETI2N IN
THE RAT. E. Slatopolaky, J. Lewis':' K. Martin, and
S. Klahr. Department of Medicine, Washington Univ-
ersity School of Medicine, St. Louis, Missouri.
Magnesium depletion in the rat is characterized
by hypophosphatemia, hypercalcemia, and phospha—
tuna. This latter event was shown to occur in Mg
depleted PTX rats (JCI 47:118, 1968). The present
studies were performed to clarify the role of the
GI tract and the skeleton on the phosphate abnor-
malities of Mg depletion. Rats were maintained for
one month on the following diets: 1) control, 2)
low Mg, 3) low Ca, 4) low Mg—ca, 5) low Mg—PTX.
P FEp04 Urine P04 Stools P04 Bone P04
mg/ % mg/24 hr mg/24 hr mglgn/D.W.
100 ml
C 5.34 7.0 5.9 29.7 125.7
Mg 4.43 31.0 12.6 30.0 145.3
Ca 5.60 24.0 16.0 10.3 146.0
Mg—Ca 5.48 35.0 38.1 2.51 134.9
Mg—PTX 5.43 16.0 11.4 30.2 127.5
In summary, 1) PTX only partially corrects the +
FEpOL, 2) Mg depletion per se impairs renal reab—
sorpfion of P04, 3) low Ca or low Ca and Mg diets
increased P04 absorption from the GI tract result-
ing in correction of the hypophosphatemia despite
persistently increased FEpO4. The hypophosphatemia
of Mg depletion is due to increased urinary P04
losses, only partially reversed by PTX, and to the
lack of increased absorption of P from the GI tract
and mobilization of P from bone.
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INHIBITORY EFFECT OF UREMIA ON BONE MODELING: A
FACTOR IN THE EVOLUTION OF RENAL OSTEODYSTROPHY.
Charles L. Smith,* Jean E. Russell,* Jennifer
Jowsey,* and Herbert Lubowitz. Dept. of Medicine,
Washington Univ. (Jewish Hosp.), and Dept. of
Orthopedic Res. (Mayo Clinic), St. Louis, Missouri
and Rochester, Minnesota.
The role of activity on the development and
severity of renal osteodystrophy was studied in
rats with chronic renal disease. Animals with
reductions in glomerular filtration rate which
averaged 85% were divided into two groups. One
group was maintained in their cages. The other
rats were made to run three miles a week on a
treadmill. Renal functional assessment as well as
morphometric and biochemical measurements on bone
were made after eleven weeks. Densitometry of rat
femora showed 56.9 1.4% bone in the exercised
animals and 53.5 2.1% bone in the azotemic
controls. Bone calcium content in the exercised
rats was slightly, but not significantly, higher
than in the non—exercised rats (141 5.7 mg/g
bone versus 118.6 19.9 mg/g bone). Both values
were less than values obtained in normal rats of a
similar size. Bone hydroxyproline content was
similar in both groups, and density gradient
fractionation showed an increased amount of
immature bone collagen in both exercised and
non—exercised rats. These findings indicate that
the response of bone to exercise, which constitutes
an important modeling force in health, is
suppressed in uremia.
UROLITHIASIS IN PRIMARY HYPERPARATHYROIDISM.
L.H, Smith, C. J. Van Den Berg, D. H. Wilson,
D. A. Scholz,* and 0. C. Purnell*. Mayo Clinic
and Foundation, Rochester, Minnesota.
Over 50% of pta. with surgically proven primary
hyperparathyroidism (HPT) never have evidence of
urolithiasis (UL). The usual parameters including
serum Ca, iPTH, tumor size, and solute concentra-
tion in the urine has not separated pts. with HPT
with UL from those without UL. To better define
abnormalities promoting UL in pts. with HPT 21 pts.
(11 without UL and 10 with DL) were studied in a
metabolic unit before and 6 to 12 mos. after sur-
gery for their OPT. Four of the 10 pts. with OPT
and DL had metabolically active UL (ULA). Urine
pH and major ionic species were measured allowing
computation of free ion activity and supersatura-
tion (SS) for calcium oxalate (CaOX) and calcium
phosphate (CaP) crystal systems. Inhibitor
activity (I) was measured in seeded crystal
growth systems.
— —Serum Ca, P04, iPTH, Cl , pH and pCO2 and
tumor size was not different between the groups.
Urine volume, ionic rength, osmolality, pH, CO2
content, ammonia, Ca , PO4, oxalate, uric acid,
Mg, pyrophosphate, and I was not different in the
groups. When pts. with HP.T without DL were compar-
ed with pts. with ULA, CaP activity products and
SS were increased in the latter (P<.02). Urinary
citrate was increased in the OPT without UL group
(P<.005) and decreased to normal following surgery
(mean A = —393 mg/24h, P<.OOI). In the OPT with
ULA group urinary citrate was low and did not
change following surgery.
These findings would suggest that urolithiasis
in HPT is due to a sum of changes present in the
urine. Citrate metabolism in OPT will be reviewed.
• CALCIUM TRANSPORT IN THE THICK ASCENDING LIMB
(TAL) OF HENLE. W.N.Suki, D.Rouse,*& J.P.Kokko,
(Intr. by R.A.Peraino) Dept. Med., Baylor Coil.,
Med., Houston, Tx. & Univ. Tex. Health Sci. Ctr.,
Dallas, lx.
Studies of the isolated perfused cortical TAL
have shown active Ca++ transport which is only
partially inhibited by ouabain. Micropuncture stu-
dies had suggested that furosemide also inhibits
Ca+f transport in this segment.
To investigate this further, 5Ca efflux from
6 isolated perfused TALs dissected at random was
studied. Furosemide (5X10-5M) in the perfusate re-
versibly inhibited the potential difference in all
tubules, but inhibited the apparent lumen—to—bath
permeability (Pl-b) in only two from 4.1 to 2.4
and back to 4.9 (XlO-5cm.sec1) during recovery.
In the four remaining tubules these values were
relatively stable at 3.2, 3.9, and 3.1 respective-
ly. To elucidate these discrepant findings, TAL's
specifically identified as being of cortical (C)
or medullary (M) origin were isolated and studied
as for the previous set of experiments. Ca flux
from lumen—to—bath (l÷b in peq. min—'.cm1) fell
from 18.1 to 7.9 after furosemide and rose to 14.2
during recovery in 4 MTALs. In 5 CIALs, however,
the corresponding values were 9.1, 13.2 and 10.3.
The potential fell reversibly in all tubules in
which it was measured.
These results suggest that Ca+4 transport in
the MTAL is closely linked to chloride and is in-
hibited by furosemide. In the CTAL, Ca trans-
port must be independently regulated. This func-
tional heterogeneity of the TAL is consonant with
observations of morphological and enzymatic heter-
ogeneity of this segment.
• EFFECT OF PHOSPHATE INFUSION ON RENAL PHOSPHATE AND
CALCIUM TRANSPORT. N.L.M. Wong*, G.A. Quamme*,
R.A.L. Sutton and J.H. Dirks. Department of
Medicine, University of British Columbia, Vancouver,
B.C.
Phosphate infusion has been reported to have in-
constant effects on proximal tubular phosphate re-
absorption in the rat. We have examined this
question in the dog, by means of 3—phase micro—
puncture experiments during graded phosphate in-
fusion in chronically thyroparathyroidectomised
(TPTX) animals. Phase I (Control) followed 3% body
weight volume expansion (mean plasma inorganic
phosphate {PPi} 4.2±0.4iug/lOOml). In phase II
neutral sodium phosphate (200m.mol/l) was infused
at O.2ml/min for 1 hour (PPi 4.8±O.5*mg/lOOml) and
in phase III the infusion rate was increased to
O.4m1/min (PPI 6.6±0.5*mg!lOoml).
Fractional urinary Pi excretion (FEPi) increased
from 3±1% in phase I to 24±6*% in phase II to
62±7*% in phase III. Fractional delivery of
filtered Pi to the site of proximal puncture in-
creased from 44±3 to 66±6* to 85±8*% and absolute
proximal reabsorption decreased to 40% of the
control level in phase III. Absolute distal re-
absorption was unchanged. Thus in the TPTX dog,
phosphate infusion decreases absolute phosphate re-
absorption in the early proximal tubule, by as yet
undefined mechanisms.
FECa did not change significantly; however PECa!
FENa decreased from 1.9±0.3 in control to 1.2±0.3*
in phase III. Since the Ca/Na ratio was unchanged
at proximal and distal tubules, this suggests en-
hancement of calcium reabsorption in the terminal
nephron in response to Pi infusion.
* indicates a significant change P<O.05.
CLINICAL NEPHROLOGY
• RENAL ACIDIFICATION IN ELDERLY SUBJECTS. Brajesh
N. Agarwal and Frank Cabebe. Vet. Adm. Hosp. and
Medical College of Pa., Philadelphia, Pa.
The renal response to a short (6—8 hours) oral
ammonium chloride load (2mmol/Kg body weight) was
investigated in three different age groups: gr. 1,
less than 35 years of age; gr. ii, between 35 and
60 years of age; and gr. iii, above 60 years of
age. Urinary pH, ammonium (N114+), titratable acid
(T.A.) and net acid excretion (MAE) were deter-
mined. The mean creatinine clearance (Ccr) of
groups ii & iii was lower than that of group i; the
difference, however, was not statistically signi-
ficant.
Table I shows the results in each group at the
time of lowest urinary pH; the values represent
the mean SEN.
Table I Gr i Gr ii Cr iii
Urine pH 4.50±.14 5.04±.32 4.93±.07*
NAE (3Jmol/min) 78.6±3.5 54.5±10.5 47.3±7.2
NAE/Ccr x 100 89.5+7.6 76.8+11.1 64.8+5.8*
NH4+(pmol/min) 47.7+7.1 28.4+5.9 25.8+5.6:
NH /Ccr x 100 55.0+2.6 41.0±7.6 33.5±3.6
T.L (pmàl/min) 30.8+4.3 25.9±5.5 21.4±2.5
T.A/Ccr x 100 34.5±3.9 35.7±4.6 31.2±4.8
Ccr (ml/min) 90.6±8.8 69.7±12.6 83.3±22.7
(*Significant difference between groups i and iii.)
Both gr. ii and gr. iii subjects showed a high-
er urine+pll and lower NAE (mol/min), NAE/Ccr x
130, NB4 (mol/min) and NH4+/Ccr x 100 than gr i
subjects. However, a statistically significant
difference could be seen only when comparing gr. I
& gr. iii. No significant difference in l.A. ex-
cretion was noticed. Our results indicate that
with age the capacity to excrete an acid load di-
minished due to a reduction in NH4+ excretion,
which is independent of the noted reduction of GFR.
• EFFECT OF 1,25—DIHYDROXYCHOLECALCIFEROL (1,25—
DHCC) IN CHRONIC DIALYSIS (CD) PATIENTS:
A DOUBLE—BLIND, CONTROLLED STUDY. A. Berns,*
T. Berl, W. Huffer,* A. Alfrey, C. Arnaud, and
R. Schrier. Univ. Cob. Med. Ctr., Denver, Cob.
and Mayo Clinic, Rochester, Minn.
Thirty—one CD patients were divided randomly In
a double—blind fashion into 2 groups. Following
an 8 week control period, 16 patients received
cholecalciferol (D3) (400—1200 IU/d) and 15
patients received l,25—DHCC (0.5—1.5 ig/d) for 12
weeks. Post—control measurements were made for 8
additional weeks. Patients on D3 showed no signi-
ficant alteration in serum calcium (SCa). In
contrast, patients on 1,25—DHCC had a significant
increase in SCa from 9.02±.15 to bO.24±.2 mg%
(p<.OO1) returning to 9.37±.16 mg% (p<.OO1) in the
post—control period. Serum alkaline phosphatase
showed no significant trend in either group.
Serum immunoreactive parathyroid hormone (1PTH)
levels were measured in 28 patients. While none
of 15 patients on D3 showed decreases in iPTH,
hormone levels reversibly decreased in ii of 13
patients on i,25—DHCC, from a control of 1077±258
to 595±213 ji equivalents/mi (p<.Ol) and returned
to 1165±271 il equivalents/mi (p<.O05) in the
post—control period. Of those patients who agreed
to serial iliac crest biopsies, 9 of 12 on D3
showed histologic deterioration, while 6 of 7 on
l,25—DHCC were improved or unchanged histological-
ly (p<.O2S). Bone calcium content decreased in
patients on D3 (p<.O5) but not in those on 1,25—
DHCC. Three patients on l,25—DHCC exhibited
striking clinical improvement. We conclude that
in CD patients l,25—DHCC 1) has a calcemic effect,
2) decreases levels of iPTH, and 3) is associated
with histologic improvement in bone.
ORAL FUROSEMIDE AND NaC1 SUPPLEMENTS IN CHRONIC
TREATMENT OF INAPPROPRIATE SECRETION OF ANTIDIURE-
TIC HORMONE (SIADH). Vincent Beroniade, Pierre
Leblanc* and Allain Beauprd*. Departments of Ne—
phrology and Pneumobogy, Hôtel—Dieu de Montréal,
Montreal, Canada.
Fluid restriction, lithium salts and demeclocy—
dine was tried in the treatment of chronic SIADH.
Frequent relapses, inconstancy of action and poten-
tially toxic side—effects or potential microbiolo-
gical complications are respectively limiting fac-
tors in using these therapeutic means in the chro-
nic treatment of SIADIT. We tried, in one pulmonary
neoplasia complicated by SIADH, to maintain the
homeostasia (once restablished by intravenous furo-
seinide and hypertonic saline), by using per oral
furosemide, per oral supplements of NaCi and a
'K—sparing' diuretic. For at least three weeks
after living the hospital, the plasma sodium was
at 142 mEq/L. Three months later, the patient was
readmitted with plasma Na at 119 mEq/L. Meanwhile
he had abandonned his medication. Only the per
oral medication was used this time and the patient
was quickly reequibibrated. The doses of every com-
ponent of the therapeutic schedule was adjusted so
as the patient could have a satisfactory fluid in-
gestion, without needing limitations. The advanta-
ges of this therapeutic approach are : the existing
large experience with long term administration of
furosemide and its inocuity, the constancy of its
action and the possibility to find the necessary
doses of every components of the therapeutic sche-
dule allowing an unrestricted fluid for every in-
dividual patient.
• THE EXPERIRENTAL RENAL DYSFUNCTION OF HEREDITARY
FRUCTOSE INTOLERANCE (HFI) : EVIDENCE THAT FUNCTION
OF THE THICK ASCENDING LIMB IS INTACT AND HCO3
REABSORPTIVE CAPACITY OF THE PROXIMAL TUBULE IS
REDUCED. E.D.Brewer,* J.F.Kranhold,* A.Sebastien,
E.McSherry, R.C.Morris, Jr. Univ. of Calif., Depts.
of Pediatrics and Medicine, San Francisco, Ca.
To investigate the functional status of the
thick ascending limb (TAL) and proximal tubule (PT)
in the experimental renal dysfunction (END) of HFI,
we administered fructose or acetazolamide (AZ) to
two affected unrelated patients undergoing water
diuresis and examined the relationship between
C}120/GFR and 3 terms of solute delivery from the
PT: (CH2O+CC1)/GFR, V/GFR and (CH2O+CNS)/GFR. In 6
studies END—NFl was studied at normal plasma [HCO3]
(ENDn—HFI); in 3 studies, during hyperchloremic
acidosis without bicarbonaturia (ERDa-HFI). In 3
studies END-AZ was studied at plasma [HCO3] and
values of FEHCO3 similar to that during ERDn-HFI.
With either ERD-HFI or END-AZ, the values of all
delivery terms increased significantly (p<O.OO1);
(CH2O+CC1)/GFR and CH2O/GFR increased nearly equiv-
alently (slopes of the linear regressions 0.92—
1.02,r>O.994,p<O.OO1). With ENDn—HFI or END—AZ, at
any increased value of V/GFR or (CH2O+CNa)/GFR, the
corresponding value of CH2O/GFR was substantially
less (slopes O.69—O.72,r>O.971,p<O.OOl). With ERDa—
BFI, V/GFR and CH2O/GFR rose more nearly equivalent-
ly (slopes O.84—O.92,r>O.987,p<O.OO1). As judged
by aminoaciduria and uricosuria, acidoais did not
affect the severity of the ERD—HFI. We conclude
that in the END-NET the reabsorptive capacity for
Na, Cl and HCO3 is greatly reduced in the PT,
solute reabsorptive capacity in the TAL is unim-
paired, and bicarbonaturia is largely a consequence
of the dysfunction of the PT.
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POLYCYSTIC KIDNEY DISEASE IN THE BLACK POPULATION.
Brooks, K.*; Carvajal, E.; and Bailey, G.L. Tulane
Univ. School of Med., Charity Hosp., The Kidney
Center. New Orleans, Louisiana.
Case records of Charity Hosptial and of the Kid-
ney Center of New Orleans were searched for Potter's
Type III Polycystic Kidney Disease (PCKD) in blacks.
Over a period of 10 years, 27 well documented cases
of PCKD were found amongst 321,538 black admissions.
There were 17 females and 10 males with an age
range of 3 — 80 years, (ave. 39.5 yrs.). Sixteen
of 27 had hypertension for as long as 21 years
prior to the diagnosis of PCKD (range 0.5—21 yrs.).
Flank pain and hematuria were the most common com-
plaints (9/27). Palpable abdominal masses were
present in 15/27; 10/15 bilateral, and 5/15 unilat-
eral. Crestinine clearance at the time of diagno-
sis was 4.O—lOSml./min. (ave. 48.4 ml./min.). Ex—
trarenal cystic involvement was noted in only 6/27
patients (22%); liver 4, pancreas 1, ovary 3,
uterus 1, and cerebral aneurysms 2. Complications
following diagnoses were urinary tract infections
67%, normocytic—normochronic anemia 67%, hematuria
48%, and congestive heart failure 33%. Family his-
tory of PCKD was strongly positive in 9 (33%) and
suggestive in 4 (total 48%). Time from diagnosis
to dialysis (11 patients) was an average of 35.9
months. Response to dialysis was universally good.
Records of Louisiana State Department of Health re-
vealed that in the 10 year period (1967—1976) there
were 156 deaths of cystic desease of the kidney. A
total of 25% occurred under age 1 year. Twenty—
seven (17.3%) were adult blacks (age 15— '65).
Age distrubution was as follows: age 15—24 yr. 1,
25 — 34 yr. 2, 35 — 44 yr. 6, 45 —54 yr. 7, 55 — 64
yr. 5, 65+ 6 so that of the 27, 24 (89%) died in
the 35 — 65+ year age group.
• ACUTE NON-TRAUMATIC RHABD0MYOLYSIS(R).P.Cadnaa..
hornchai,S.Taher,F.D.McDonald, Wayne State Uni-
versity, Detroit, Mi.
The course of R, diagnosed by conventional cri-
teria, was evaluated in 26 patients. Each was
caused by alcohol, heroin or other drug overdose.
Nine patients had oliguric renal failure(ORF), 8
had nonoliguric renal failure(NORF), 9 had no
renal failure(NRF).p(O.O5,IvsII;*p<O.O5,IIvsIII;
+pO.O5,IvsIII. ORF(I) NORF(II) NRF(III)
Age(yr) 38+13(SDM)* 55+l2** 35+11
Muscle swelling 8 1 5
Muscle ache,weakness 0 14 2
A I Bk 6.14÷1.6* 14.640.8 14.1+0.8
D Sua 114÷5 9+3 7+3-'-
M Sco2 content 17±3 20+6 21414+
I BUN 60+53 57+147** 12±5+
T Scr 6.+5.1 14.7÷3.3** 1.0+0.3+
Sk 6.7l.7* 5.l±O.6** 14.3÷0.9+
Sua l8÷ l2-4- 7÷3+
P Sphos 8.0+2.5* 14.9i-l.9 3.5+0.8+
E BUN 158+15* 96+17** 114 +2+
A Scr 17.1+1.14* 8.I÷l.l** 1.1+0.7+
K CPK >16,000 >l6000 >i6ooo
SGOT 2318+22314 763+14314 660+1490
LDH 14025÷2897 2205÷12214 2538+2155
8cr 2.0(days) 22+2* 13+2 —
Sea ll.0(No.) 3/8 i/ 0/6
Nerve entrapsent 3 0 1
Dialyzed(No.) 5 0 0
Mortality 0 1 0
These data suggest that in R:(l)serum muscle
enzyme level8 do not correlate with clinical muscle
damage(2)clinical muscle damage and renal failure
are more severe in ORF(3)NORF is more likely in
older patients(14)metabollc and neurologic complica-
tions are more common in ORF.The prognosis is good.
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• LONG TERN ORAL 1,25 DIHYDROXYCHOLECALCIFEROL IN
CHILDHOOD RENAL OSTEODYSTROPHY. Russell N. Chesney,
Diane K. Richard B. Mazess*, and Hector F.
DeLuca*, University of Wisconsin Hedical Center,
Department of Pediatrics, Radiology and Biochem-
istry, Madison, Wisconsin.
Oral l,25—(OH)2D3 was evaluated in an Outpatient
setting for periods up to 26 months in 6 prepubes—
cent children with uremia and renal osteodystrophy.
Therapy was given at 14—41 ngm/kg/day in an effort
to reverse bone disease. Each patient had previ-
ously received vitamin D2 and calcium. Four had ra—
diologic evidence of extensive rickets and secon-
dary hyperparathyroidism. Mean serum creatinine
rose from 5.3 to 7.9 mg/dl during the study. Serum
calcium rose from 7.5 + 1.6 mg/dl (mean + SD) to
9.8 0.6 after 1 month (pcO2). Serum phsophorus
rose from 5.6 2.6 to 7.2 2.8 after 4 months of
therapy (N.S.) and alkaline phosphatase activity
fell from 536 298 to 208 91 lU/L to after 12
months (p<.0S). Serum immunoreactive PTH levels
fell from 900 562 pEojml to 411 377. Radiolo-gic healing of rickets and subperiosteal erosions
was noted; remineralization of bone was evidenced
by more normal mineral content as measured by the
photon absorption technique. Subjective improve-
ment in muscle strength and gait was noted. In 4
patients where height velocity could be evaluatedfor at least 12 months before and after therapy,
velocity increased from 2.6 0.8 to 8.0 + 3.2
cm/yr after treatment. Circulating levels of 1,25,
—(OH)2D3 were initially reduced and rose after
therapy. Minor side effects included mild hyper—
calcemia in younger patients and hyperphosphatemia.
This trial suggests that oral l,25—(OH)2D3 may re-
verse renal bone disease and increase height velo-
city in uremic children.
• THE EFFEET OF SHORT-TERN PREDNISONE TREATMENT IN
ADULT NEPHROTICS WITH MINIMAL CHANGE (MC) AND
MEMBRANOUS (M) HISTOLOGY. Cecil H. Coggins.
Dept. of Medicine, Mass. General Hospital,
Boston, MA and The Collaborative Study of the
Adult Nephrotic Syndrome.
In a collaborative study 184 patients have
been enrolled, biopsied and randomly allocated to
treatment (T) or placebo control (C) groups. For
previously untreated patients T consisted of
prednisone 2 mg/Kg q.o.d. for 2 months.
23 patients with MC histology have been
followed a mean of 32 (median 24) months. The T
group compared with C had an early reduction in
proteinuria. This difference disappeared with
time despite treatment of relapses and no differ-
ence in GFR or disability from the disease were
apparent between T and C at any time.
Of 83 patients with M histology the T group
also had slightly more initial remissions (9/38)
than C (5/45) but frequent relapses in the T
group occurred so that in spite of retreatment
there was no difference in the number of T patiants
remaining in remission (3) compared with C (4).
In contrast there was a sharp difference between
membranous T and C patients in their rate of
progression toward renal failure. 1/38 of T
compared with 11/45 of C doubled their serum
creatinine concentrations during the period of
observation (p<.O2). Of these 11 C patients 5
are presently on dialysis, 1 is dead and 2 have
serum creatinines greater than 4.5 mg%. This
difference between T and C cannot be explained by
differences in age, sex, severity of initial
pathology, quantity of proteinuria, blood pressure
drugs or duration of disease.
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• HEREDITARY RENAL CELL CARCINOMA: A NEW SYNDROME
ASSOCIATED WITH A CHROMOSOMAL TRANSLOCATION.
Andrew J. Cohen*, Robert S. Brown, and Solomon
Berg*. Depts. of Nedicine and Surgery, Thorndike
Laboratory of Harvard Medical School at Beth
Israel Hospital, Boston, Massachusetts.
Nine members of a large kindred of Italian de-
scent were found to have clear cell renal adeno—
carcinomas. When family members were screened
with intravenous pyelography and ultraaonography,
bilateral renal carcinomas were found in 3 of 15
asymptomatic young individuals.
The mean age of tumor discovery was only 44.8
years. In contrast to the 1.8% frequency of bi-
lateral tumors in non—familial renal carcinoma,
5 of 9 (56%) had bilateral, multicentric lesions
with as many as 6 separate tumor foci. Four
(44%) died of metastatic complications.
Inheritance pattern suggested an autosomal
dominant mode of transmission of th tumor. Kary—
otyping of peripheral blood lymphocytes revealed
a balanced chromosomal translocation, 46 xy,
t(3;8) (p14;q24) in all 5 individuals with neo—
plaaia available for study. None of the eight
family members without the tranalocation were
found to have renal masses but 3 individuals, all
under age 35, have been found to carry the trana—
location without evidence of neoplaaia.
A new syndrome of hereditary renal cell car-
cinoma is described. The syndrome is character-
ized by bilateral, multicentric tumors in young
individuals with autosomal dominant transmission
and a balanced chromosomal tranalocation sugges-
tive of a genetic basis of this neoplasm. Screen-
ing and karyotyping appear to be indicated in
families having more than one member with renal
carcinoma.
• ACUTE CRESCENTIC GLOMERULONEPHRITIS (ACG) WITH-
OUT IMMUNE DEPOSITS (ID). W.G. Couser, W.K.
Bolton, B.C. Sturgill*. Boston Univ. Med. Ctr.,
Boston, MA and Univ. of VA, Charlottesville, VA.
Idiopathic rapidly progressive ACG usually re-
sults from glomerular deposition of immune com-
plexes (IC) or anti—GBM antibody. Of 23 cases of
ACG biopsied over 2 years only 15 had ID by im—
munofluorescence (IF) or electron microscopy (EM).
Of these 8 had systemic diseases, 4 anti—GBM dis-
ease and 3 idiopathic IC disease. Eight patients
(35%) in this series and 3 additional patients had
no systemic disease or ID by IF or EM. Crescent
formation in 26—88% of glomeruli was the major
histologic finding. Vasculitis was absent. Anti—
GBM antibody in serum was absent by indirect IF in
9 of 9 and radio—immunoassay (by Dr. C.B. Wilson)
in 5 of 5. Clq and rheumatoid factor precipitin
assays for IC were negative in 6 representative
patients. Serum complement levels, ASO titers,
ANA, anti—DNA, and cryoglobulins were negative.
All 11 patients had disease of <3 mos. duration,
rapid loss of renal function and normal kidney
size. Mean age was 52 and male:female ratio was
7:4. Three patients are stable or improved with
creatinines of O.9—3t2 mg% after 6—26 moe. Seven
patients required dialysis within 2 moe. Oliguria
and marked interstitial infiltrates correlated
with a poor prognosis but % of glomeruli with cre-
scents did not.
We conclude: 1) Idiopathic ACG without ID is
more common than idiopathic ACG with IC or anti—
GBM ID. 2) Clinical and histologic findings in
ACG without ID are similar to those in ACG with
ID, ancj 3) Factors common to all pathogenetic
mechanisms may be more important than ID in
mediating glomerular injury in ACG.
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ACUTE RENAL FAILURE SECONDARY TO INTERSTITIAL
LUPUS NEPHRITIS ASSOCIATED WITH CHANCING IMMUNO-
LOGIC ABNORMALITIES. E. Cunningham,* T. Provost,*
J. Brentjena,* and R. Venuto. S.U.N.Y. at Buffalo,
School of Medicine, Buffalo, New York.
A 30 year old black female with systemic lupus
erythematoaus (SLE) followed over a 6—month period,
exhibited numerous immunologic abnormalities and
varied renal pathology. Initial studies revealed
the following findings. Antinuclear antibodies
(ANA) were positive at 1/640. Serum antibodies to
nuclear ribonucleoprotein (NRNP) were present.
Serum antibodies to deoxyribonucleic acid (DNA)
and nuclear non—nucleic acid macromolecule (SM)
were not detected. A lupua band test (LBT) was
positive only for TgM deposits. No renal function-
al abnormalities were demonstrated. A kidney biop-
sy revealed minimal lupus nephritis. These find-
ings suggested a good renal prognosis.
Six months later, however, the patient developed
acute anuric renal failure. Interstitial lupus
nephritis without progression of the glomerular
lesions was seen on biopsy. Depoaits of IgG and C3
were seen in the mesangium, interstitium, along
tubular basement membranes, and Bowman's capsules.
Corticosteroid therapy rapidly reversed the renal
failure in this patient. At the time that renal
function deteriorated, she developed serum anti-
bodies to single stranded and native DNA, SM and
NRNP. New skin deposits of IgG and C3 were seen
on the LBT.
These findings demonstrate the progressive
nature of SLE renal disease, despite the initial
"good" prognostic indicators in this patient. The
serious potential of the interstitial component of
lupus nephritis ia also stressed.
RECURRENT GOODPASTURE'S SYNDROME: A CASE REPORT.
P. 3. Dahlberg, S. B. Kurtz, 3. V. Donadio, K. E.
Holley, 3. A. Velosa, Mayo Clinic, Rochester,
Minnesota, C. B. Wilson, Scripps Foundation, La
Jolla, California.
A 49—year—old woman had three distinct episodes
of pulmonary hemorrhage over an eleven year period
of time aeparsted by symptom—free intervala of six
and five years. The first and third episodes were
associated with mild glomerulonephritis and linear
deposition of IgG along glomerular/tubular base-
ment membranes. The first episode was associated
with a rising influenza A2 titer and was reported
by Wilson and Smith (Ann. Tnt. Med., 76:91—94,
1972). Investigation of the most recent episode
revealed circulating anti—GBM—Ab by radioimmuno—
assay, but it was not detected by indirect immuno—
fluorescence. Anti—lung basement membrane anti-
bodies were detected by both direct and indirect
immunofluoreacence. The patient recovered from
each hemorrhage after blood transfusion and
oxygen therapy.
This case demonstrates that: 1) Goodpasture's
syndrome predominantly manifest by pulmonary
hemorrhage may have circulating antibodies with
greater affinity for lung compared to glomerular
basement membrane and 2) the anti—GBM—Ab response
is not necessarily an acute eelf—limited event,
but may be a chronic or recurrent phenomenon.
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RENAL NANIFE.Lr IONS OF THE FETAL ALCOHOL SYNDROME
(FAS) IN HUMANS AND ANIMALS. Martin M. DeBeukelaer,
Carrie L. Randall'William 0. Bogganand Ray H. Smith
'. Med. Univ. of South Carolina, Dep. of Fed., Psy—
chiat. & Pathol., Charleston, S.C.
A characteristic constellation of defects coined
the "FAS" has been described in a number of children
born to alcoholic mothers. Prenatal growth def i—
ciency, failure to thrive, impaired psychomotor de-
velopment, distinctive craniofacial features, pecu-
liar behavorial disturbances and an increased inci-
dence of malformations hallmark this syndrome.
Renal anomalies were not included in this pattern.
We report a 2½ year old child with features char-
acteristic of the FAS, whose mother was a chronic
alcoholic. The child had moderate renal insuffi-
ciency (creat. clear., 18 ml/inin/l.73m2), protein—
uria and hyposthenuria. Investigations revealed a
single, poorly functioning hypoplastic kidney.
In our animal model, pregnant C57BL/6J mice were
fed a liquid diet in which 17, 25, or 30% of the
calories were derived from ethanol from the 5th
through the 10th day of gestation. A pattern of
malformations similar to those observed in humans
with the FAS was evident in the fetuses removed near
term. Urinary tract anomalies were observed in 2,
8, and 13% of the fetuses, respectively and con-
sisted mainly of varying degrees of hydronephrosis
and hydroureter. Only 1% of fetuses from a nutri-
tionally controlled group was similarly affected.
Preliminary data from the offspring of pregnant
mice, fed 25% ethanol during the same period and
sacrificed at variable ages after birth confirm the
high incidence of urinary tract anomalies.
Our observations suggest that renal anomalies
should be included in the pattern of defects found
in the FAS.
• IMPAIRED RENAL TUBULAR K SECRETION IN SICKLE CELL
(SS) DISEASE. RA DeFronzo, P August,* H Black, * P
McPhedran,* CR Cooke. Yale 6 Johns Hopkins Univ Sch
Mad, New Haven, Ct. & Balt., Md. (intr. by SO Thier)
Impaired renal tubular K secretion in the pre-
sence of normal renal and adrenal function has
rarely been reported in man. Since medullary struc-
tures are felt to play an important role in K ho—
meostasis, we examined the ability of 6 pts with
SS (50—91% hemoglobin S) to augment renal K secre-
tion in response to a variety of stimuli. All had
normal CIN (122±13 mi/mm) & CPAN (792±77 ml/min)
& demonstrated impaired concentrating (Umax.442±7
mOsm/kg) & acidifying (minimum urine pH post
NH4C1=5.5+O.l) ability. Following iv KC1 (0.75 mEq
/k max UKV was significantly lower in SS than
controls (114±14 vs 353+41 uEq/min, p<O.OO1) and
the % K load excreted in 5 hours was markedly re-
duced (28±5% vs 61±7%, p<O.Ol). Despite the impair-
ment in UK'.' in SS, the absolute rise in plasma K as
well as the increment in K above baseline was
similar to controls (C). UKV following Na2SO4 inf u—
sion (1.8 mM/kg) was also markedly reduced in SS
compared to C (20+4 vs 107±20 uEq/min, p<O.OOl)
despite simila increases in UNaV. UKV following 40
mg of oral furosemide was also diminished in SS
(99±13 vs 203±20 uEq/mim, p<O.OOl). Plasma aldos—
terone response to ACTH (11±1 to 37±18 ng/dl) and
volume depletion (9±1 to 78±30 ng/dl) was similar
to C. Plasma renin activity increased normally from
0.7+0.2 to 14±4 ng angiotensin II ml/hr with volume
contraction. We conclude that: 1) SS patients have
a severe defect in the ability to excrete an acute
K load, 2) the impairment in K secretion cannot be
attributed to abnormal renin or aidosterone secre-
tion, 3) overall K tolerance is maintained by extra
renal mechanisms during acute K loading.
• INSULINOPENIC HYPERKALEMIA: REGULATORY ROLE OF
BASAL INSULIN LEVELS IN POTASSIUM HOMEOSTASIS. R.
DeFronio, R. Sherwin,* M. DiIlingham,* R.Hendle,
W. Tamborlane,'and P. Felig,* New Haven, CT.
It is well established that hyperinsulinemia
lowers serum potassium (K). Whether basal insulin
levels influence K homeostasis and whether insu-
linopenia can result in hyperkalemia has not been
established. To examine the role of basal insulin
on serum K, somatostatin (SRIF) an inhibitor of
insulin secretion was infused (9 ug/min) in 9
healthy subjects, 5 maturity-onset diabetics (MOD)
and 3 insulin-dependent, juvenile-onset diabetics
(JOD). In normal subjects SRIF resulted in a 60%
decline in plasma insulin and an increase in
plasma K from 4.0±0.1 to 4.6±0.1 mEq/L (P<O.OOl).
A similar K increment (0.6±0.1, P<O.Ol) was ob-
served in MOD. In contrast, SRIF induced no
change in serum K in JOD. In further studies, 8
normal dogs were infused with KC1 (0.375 mEq/kg/
hr)on 3 occasions: 1) KC1 alone; 2) KC1 + SRIF; and
3) KC1 + SRIF + insulin (0.1 mU/kg/mm). With KC1
alone, plasma insulin remained at basal levels,
while serum K rose 0.7±0.1 mEq/L. With SRIF + KC1,
plasma insulin fell 50% while the rise in serum K
was 100% greater than in controls (P<0.O2). Addi-
tion of insulin to SRIF maintained insulin at
basal levels and normalized the serum K increment
(0.7±0.2). Urinary K excretion and inulin and PAH
clearances were unaffected by SRIF. Conclusions:
1) K homeostasis is modulated by basal insulin
levels in the absence of which serum K rises and
K tolerance is dimished. 2) This effect of in-
sulin is mediated via extra-renal mechanisms. 3)
Insulinopenia may provide an explanation for the
propensity of diabetics to develop hyperkalemia in
the absence of uremia.
• LONG-TERN TREATMENT OF DIFFUSE PROLIFERATIVE LUPUS
NEPHRITIS (DPLN) WITH PREDNISONE AND COMBINED
PREDNISONE AND CYCLOPHOSPHANIDE. James V. Donadio,
Keith E. Holley, Richard H. Ferguson,* Duane
Ilstrup.* Mayo Foundation, Rochester, Minnesota.
In a prospective randomized study of 39 pa-
tients with DPLN, we previously reported to this
Society successful treatment of 82% of patients
with either high—dose prednisone alone (group A) or
moderate—dose prednisone—cyclophosphamide combined
(group B) for 6 months, and there were fewer later
renal progressions after 24 months in the combined—
treated group (ASN 8 14, 1975). We now report
results in 50 patients, including 4 years of obser-
vations, using the same protocol for patient entry
criteria and treatment.
After 6 months of treatment, 21 patients —
signed to each treatment group showed similar im-
provements in clinical features of SLE, Cor, pro—
teinuria and CH50 or C3 levels; there was greater
suppression of serum DNA binding in group B
(p(O.O5). The incidence and rate of further
renal progression was significantly lower in
patients in group B at both 2—year and 4—year
follow—up periods (pO.O2 at 2 and pO.O4 at 4
years). End—stage renal failure developed in 1—5
months in 7 patients (4 in A, 3 in B). Serious
treatment complications included: infections in
patients with renal failure (3 in A, 1 in B); and
C. albicans meningitis and aseptic bone necrosis
in patients with stable Ccr (1 each in A).
We conclude that long—term preservation of re-
nal function in patients with DPLN is better main-
tained using early, short—term treatment with com-
bined prednisone and cyclophosphamide, and drug—
related toxicity is acceptable except for those
with already advanced renal disease.
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RESPIRATORY LOMPENSATION IN COMPLICATED METABOLIC
ACIDOSIS. Sally M. Ehlers, Robert A. Petzel,
David C. Brown, Robert 0. Mulhausen, St. Paul-Ramy
Hosp & Minneapolis Veterans Administration Hosp,
Univ. of Minn., St. Paul & Minneapolis, Minn.
Ventilatory response in uncomplicated meta-
bolic acidosis (MA) is predictable, but conditions
such as pulmonary disease (PD), Shock, hypoxia,
severe acidosis, and lactic acidosis (LA) are said
to affect respiratory response and patients with
these conditions have been excluded from previous
studies. We reviewed respiratory compensation in
2 types of acute MA, with and without complicating
conditions.
121 cases of diabetic ketoacidosis or LA with
some evidence of respiratory compensation (pCO2 <37)
seen at our 2 hospItals over the past 5 years were
reviewed. The relationship between pCO2 and HCO3
were determined by both linear regression equations
and 95% confidence regions. These determinations
were made for the entire group and for various sub—
groups (for each group below, pCO2 =:) PD
All 1.5(HCO3)÷7.8 361 Uncomp
Uncomp 1.6(HCO3)+7.3 pCO2 20
Shock 1.3(HCO3)÷8.8
PD 1.7(HCO3)÷8 4 LA
p11<7.1 1.5(HCO3)-i-8.6 4 8 ShockLA 1.5(HCO3)÷8.6 HCO3
No sub—group was significantly different from
the uncomplicated group except for those with
PO2 <70 (confidence regions only). 2/2 patients
With seizures and 2/3 with drug ingest ion had im-
paired ventilatory response. In summary, shock,
LA, PD, and severe acidosis do not modify expected
ventilatory response in acute MA, but drug ingest-
ion, seizures and hypoxia may.
'ATTERNS OF PROTEINURIA IN PEDIATRIC RENAL DISEASE
Deinetrius Ellis*, Gregory J. Buffone*, Jose R. Sal—
cedo, George Washington University, Children's
Hospital Nat. Med. Ctr., Washington, D.C.
The questionable validity of the selectivity index
and the paucity of quantitative data on proteinuria
in children has prompted this study.
Using rapid and precise limnunonephelometric protein
assays, we have quantitated albumin, transferin,
IgG and cz2—macroglobulin in serum and in 24 hour
urine aliquots of 50 healthy children and in 93
children with a variety of proteinuric conditions.
A partial list is shown belov
ilean Urinary Excretion (mg/dl)
ii Aib Trans IgG s2-N
Normal Children 50 0.8 0.07 0.46 0.08
Minimal Change 8 450.0 34.0 12.8 2.2
FSGN 11 371.0 31.0 19.5 0.9
Nembranoprolif. GN 3 883.0 84.0 107.5 23.0
Acute Renal Failure 15 237.0 16.8 7.8 0.56
Pyelonephritis 9 10.8 1.1 3.4 0.29
Hematuria 9 3.3 0.2 1.13 0.15
Protejnurja 6 16.3 1.0 1.6 0.18
HSP 4 166.0 13.0 8.8 2.23
HUS 3 72.2 6.2 S 0.43
Serum albumin levels showed an inverse relation-
ship to the extent of albuminuria except in disease
of acute onset and proteinurla of short duration.
Simple inspection of the urinary data reveals a
striking a2—inacroglobuljnurja in the }IPCN group,
while NC and FSGN exhibit surprisingly similar pat-
terns of proteinuria despite marked differences in
prognosis.
Based on these data, we suggest a redefinition of
the level of abnormal proteinuria and the use of
absolute protein concentrations In determining the
quality of proteinuria.
• EFFECT OF NANNITOL—BICARBONATE INFUSION ON THE
CLINICAL COURSE OF MYOGLOBINURIA. J.F. Eneas*,P.Y.
Schoenfeld, and N.H. Humphreys, Univ. of Calif.
Renal Center, S.F. General Hosp. ,San Francisco,CA.
16 pta presenting over a 30—month period with
clinical and laboratory evidence of rhabdomyolysis
and myoglobinuria were treated with a minimum of
25 gms mannitol (M) and 0-100 mEq NaHCO3 (E)intra-
venously; 14 were oliguric. 7 pts (Grp I) res-
ponded with increased urine output, and continued
N-B infusion improved renal function so that none
required dialysis and all survived. 9 pts (Grp II)
did not respond to N-B infusion, and required an
average of 5.5 (range 0—9) acute dialyses; 1 Pt
died. There was no significant difference in ini-
tial BUN, Cr, or BUN/Cr ratio between the groups.
Although fractional sodium excretion (FEEs) tended
to be lower in Grp I (1.69±0.8, range 0.1—5.1)
than in Crp II (3.92±1.33, range 0.8—12.4), this
difference was not significant. Grp II pts had
significantly higher creatine phosphokinase (CPK,
49,753±7699 vs. 18,645±6735 IU/L, p<.02) and serum
phosphate (P04,7.4±l.4 vs. 4.2±1.8 mg/dl, p<.005)
initially than Grp I, indicative of more severe
muscle injury, and also had higher hematocrits
(50.7±1.4 vs. 45.8±1.9) suggesting a greater de-
gree of volume depletion initially. A factor (F =
CPK x P04 X FENa/105) combining indices of muscle
damage and renal function successfully discrimin-
ated between Grp I (F<2) and Grp II (F>2).
This study demonstrates that some pta with myo-
globinuria will respond to volume expansion with
M—B infusion. Pts who do not respond may have a
greater degree of muscle damage and volume deple-
tion as contributing factors. Conventional urin-
ary indices do not uniformly predict those pts who
will respond to N—B infusion.
• COMPARISON OF NEPHROTOXICITY OF NETILMICIN (NET)
AND TOBRAMYCIN (TOB) IN DOGS. John E. Engle,
Arthur B. Abt*, Anton C. Schoolwerth, Pennsylvania
State University, Hershey, Pennsylvania
NET, a new semi-synthetic aminoglycoside,
appears to be less nephrotoxic than gentalnicin.
This study compared the effects of NET and TOB on
renal function and histology in dogs. Separate
groups of 5 dogs received either control or 25,
50, or 75 mg/Kg/day of the drug i.m. daily for 14
days. Peak serum levels occurred at 30 minutes;
peak levels and drug half-lives were comparable for
the drugs at all doses. Serum creatinine levels
(Scr) , BUN, endogenous creatinine clearance (Ccr)
and urinalyses were followed during the study;
after its completion the dogs were sacrificed and
the kidneys were evaluated by light microscopy (LM)
and electron microscopy (EM).
A marked decline in renal function occurred
only in the group receiving TOE 75 mg/Kg/day; Scr
rose from 1.0 0.1 mg/lOO ml to 3.6 0.9 mg/lOO
ml (p <.05) and Ccr fell from 42.5 9.5 mi/mm to
7.8 2.2 mi/mm (p <.05). Dogs in this group de-
veloped glycosuria, proteinuria, and polyuria, and
3 died before the end of the study.
LM demonstrated focal tubular damage in all
groups except the controls, but the most severe
changes occurred in the group receiving TOB 75 mg/
Kg/day. Changes on EM were similar in all groups
receiving either drug, did not correlate with the
severity of functional impairment, and were typi-
cal of changes caused by gentanicin.
NET, 75 mg/Kg/day i.m., given to dogs for 14
days did not produce a significant decline in
renal function, while TOE, 75 mg/Kg/day, caused
marked impairment of renal function and more severe
renal tubular damage by LM.
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• IS CHRONIC BACILLURIA ASSOCIATED WITH DETERIORA-
TION IN RENAL FUNCTION? W. F. Falls. Jr., and
William K. Stacy. V.A. Hospital and Med. Col. of
Va., Va. Commonealth, Univ., Richmond, Virginia.
In order Co examine this problem a prospective
analysis of inulin (Cm) and paraminohippurate
(CpAH) clearances was performed in a population
of patients with recognized chronic pyelonephri—
tis and bacilluria, spinal coxd injury patients.
Following stabilization after injury mean values
+ SD were as follows: 129 34, CPA 647
175, filtration fraction (F.F.) 20.8 6.2 in 44
patients. These are in the normal range (Smith,
H,W. Principles of Renal Physiology, Oxford Univ.
Press, 1956, p. 32). Clinical events such as
stone formation, acute pyelonephritis, and decu—
bitus ulcers were appropriately treated when they
occurred. At last evaluation all patients were
unobstructed but had persistent bacilluria.
Repeat studies in 25 patients at a mean duration
of 2.5 years post-injury showed no change in Cj1
but a reduction in Cpjj (653 140.9 - 593
140.9 p..t.O25). 18 patients have been seen more
than 5 years after the initial study (mean 7
years). There has been no change in Cm but the
other parameters have been altered significantly
(CpAH 643 + 136 - 556 132 p.c.O25, F.F. 18.9
4 - 23.6 + 5 p<.O05). These data suggest that
slow, insidious deterioration in renal function
is occurring in this population and that it is
reflected primarily by a decrease in renal plasma
flow rather than a change in glomerular filtra-
tion rate. The rate of progression is suffi-
ciently slow that the development of clinically
significant renal insufficiency from chronic
infection alone is unlikely.
VASCULITIS IN ASSOCIATION WITH POST STREPTOCOCCAL
RAPIDLY PROGRESSIVE GLOMERULONEPHRITIS. Michael
Freundlich, Sudesh Makker,* Masamichi Aikawa, and
Carlos Abramowsky. Case Western Reserve Univ.,
Dept. of Pediatrics & Path., Cleveland, Ohio.
A 5—1/2 year boy with rapidly progressive gb—
merulonephritis (RFGN) was found to have severe
necrotizing vasculitis upon renal biopsy. Clin-
ically no other systemic manifestations of a dif-
fuse vasculitis were noted. Laboratory tests and
histopathology of renal biopsy including iinmuno—
fluorescence and electronmicroscopy revealed post—
streptococcal as the underlying etiology. A re-
peat biopsy following one year of therapy with
prednisone, iimnuram, anticoagulants and dipyrida—
mole showed complete resolution of the glomerular
lesions but not of the vascular lesions. The
patient remains alive 2—1/2 years after the onset
of disease, with almost normal renal function,
although hypertension and proteinuria persist.
The association of RPGN and vasculitis in post—
streptococcal glomerulonephritfs (PSGN) is rare;
this report suggests that necrotizing vasculitis
involving vessels in the kidney and RPGN may fol-
low a streptococcal infection and that the reso—
lution of these two lesions may not follow an
identical course. Furthermore, the association
may also alter the prognosis, generally assumed
to be favorable in PSGN.
• SUPERSATURATION OF URINE WITH URIC ACID
AND MONOSODIUM URATE: RESPONSE TO A URI-
COSURIC DIURETIC. A. Friedman* and T. H.
Steele, Univ. of Wisconsin, Madison, Wis.
Ticrynafen (T) is an orally active di-
uretic with antihypertensive and urico—
suric properties. Although the hypourice—
mic effect of T seems desirable and dif-
fers from other natriuretic agents which
cause hyperuricemia, T—induced hyperurico—
suria might pose potential dangers of uric
acid (UA) calculus formation or nucleation
of calcium oxalate calculi by monosodium
urate (MSU) crystals. Utilizing a recent-
ly reported equilibration technique (Pak
et al; JCI 59:426, 1977), we compared the
degree of urinary supersaturation (SS)
with respect to UA and MSU during sequen-
tial 7 day courses of T and probenecid (P)
in 10 normals. The order of drug adminis-
tration was randomized, and there was a
drug—free interval of at least a week be-
tween agents. Initially, urinary SS with
MSU was present more often than with UA.
P increased urinary SS with MSU during the
first 8 hours, whereas T did not affect SS
with either UA or MSU. Both T and P de-
creased plasma urate by more than 2.5 mg/
dl and increased the urate clearance.
When all urines were adjusted to a con-
stant pH of 5.5, P increased SS with UA.
Again, T had no effect on UA or MSU SS.
These results suggest that, insofar as the
degree of urinary SS with respect to UA or
MSU predisposes to calculus formation, T
presents no greater risk than conventional
uricosuric agents.
RENAL DISEASE IN HEROIN ADDICTS. H. Gardiner,
S. Mahajan, W. Briggs and F. McDonald, VA Hosp.,
Allen Park and Wayne State Univ., Detroit, MI.
Many retrospective studies have suggested a high
incidence of renal disease in heroin addicts, but
the true prevalence of renal involvement secondary
to heroin abuse is unknown. To determine the fre-
quency with which the clinical renal abnormalities
are present, we studied 162 asymptomatic heroin
addicts and compared them with 52 age and sex
matched control patients who had no history of
drug abuse and the presence of systemic diseases.
There were no significant differences between the
groups with and without heroin abuse in the number
of patients with significant protelnuria, hematurla
and renal function abnormalities. However, the
group with heroin abuse had greater number of
patients (37 of 162, p<.O5) with persistent
pyuria ( 5 WBC/high power field) in the absence
of bacteruria and elevated total plasma proteins
(52/162, p < .025). Focal glomerular sclerosis
was found only in 3 heroin addicts with nephrotic
syndrome.
Conclusions: Our findings suggest that the
incidence of clinical renal abnormalities in heroin
addicts is not high as suggested by retrospective
studies in the past, but does not exclude the pre-
sence of morphologic renal—changes. The high pre-
valence of persistent pyuria in the absence of
urinary tract infection suggest interstitial rather
than glomerular involvement may be more frequent
in heroin addicts.
• 25—HYDROXYVITANIN D3 (25—Hcc) IN PATIENTS WITH
NEPHROTIC SYNDROME (NS). D.A. Goldstein,5 Y. Oda,5
K. Kurokawa, and S.G. Masary. (mt. by A. Koffler)
Div. Nephrol., Univ. So. Calif., Los Angeles, Calif
Patients with NS may have hypocalcemia, hypocal—
ciuria and decreased intestinal Ca absorption. 25—
HCC is bound to alpha—like globulin. It is possi-
ble that NS patients lose 25—HCC with protein in
urine and vitamin 0 deficiency may ensue leading to
disorders of Ca metabolism. We studied blood lev-
els of 25—HCC in 26 MS patients with and without
renal failure (proteinuria was 6.5±0.8 (SE) g1214h).
Data were compared with 15 normals and 11 OF pa-
tients without proteinuria. Blood levels of 25—11CC
in nephrotics were 1.0—18.6 with a mean of 8.6±1.0
ng/ml, a value lower (P<.Ol) than that in normals
(21.8±2.3 ng.ml) and those with HF but without pro—
teinuria (214.8±3.2 ng/ml). Blood 25—HCC displayed
an inverse correlation (P<.0l) with the proteinuria
and direct correlation (P<.0l) with serum albumin.
In 5 patients, reduction of proteinuria from 6.5±
1.1 to 0.7±0.3 g/214hr was rapidly followed by a
rise in blood 25—11CC from li.6±i.lt to 15.7±2.8 ng/ml.
The levels of serum ionized Ca in MS patients with
HF (3.69±.l mg%) were lower (P<.ol) than those in
patients with HF only (lt.02±.08 mg%); among the I
patients with MS and normal renal function, 14 had
low ionized Ca and there was an inverse relation
between these levels and those of parathyroid hor-
mone (PTH). The data show that MS patients have
low blood levels of 25—HCC most probably due to
loss in urine. Vitamin D deficiency may develop
leading to a fall in ionized Ca and a rise in blood
PTH even in the absence of renal failure.
• PARADOXICAL AVP RESPONSE TO ETHANOL FOLLOWING NAU-
SEA. .711 Nelderman, R Vestal? and GL Roberteont UT
111th Sci Cntr, Dallas, TX, Gerontology Res Cntr,
Baltimore, MD, and U of Indiana, Inisnapolis, IN
Ethanol, directly affecting the neurohypohyseal
axis, inhibits the secretion of arginine vasopres—
sin (AVP). While studying the impact of aging on
AVP response to various stimuli we observed the
paradoxical hypersecretion nf AVP following intra-
venous ethanol—induced nausea. Subj acts were
healthy unmedicated, community-dwelling males who,
after overnight dehydration, were studied before,
during, and for 4 hours after a one hour intrave-
nous infusion of ethanol at the rate of 400 mg/m2/
mm. In 22 of 26 subjects who experienced no un-
toward effects from ethanol, AVP was significantly
depressed during the first half of the infusion.
Subjects in the older age group, despite identical
ethanol levels as the younger group, broke
through the suppressive effect of the alcohol.
Four subjects, equally distributed in the two age
groups studied, experienoed nausea and/or emasis
during the infusion. Each had acute elevations of
AVP (radioimmunassay) directly related to the nau-
sea in time. These AVP elevations, frequently >50
pg/ml, were unaccompanied by differences in serum
ethanol, serum Na+ serum osmolality from the main
group. Blood pressure at the time of the AVP spike
was the same as the preinfusion control level in
all. Two subjects experienced distinct waves of
nausea, each accompanied by a separate spike of
AVP secretion. These observations are the basis
for an important caveat. Nausea must be avoided in
the use of provocative tests in the assessment of
AVP secretion. The data also suggest possible con-
nections between the neural emetic center and the
hypothalamus.
• IMMUNOSUPPRESSIVE ThERAPY (I.S.Rx) OF PROTEINURIC
GLOMERULAR DISEASE (PGD). P. Boffsten,E.Rutherford,
K. Martin*, .7. Blondin, .7. Delmez* & S. Klahr.
Washington University Med. School, St. Louis, Mo.
Controversy regarding the use of I.S.Rx (Fred—
nisone and/or cytotoxic drugs) for FGD (MGN, MDGN,
PGS, SLE, etc.) has recently been accentuated by
multiple reports with variable results. In a series
of 65 adult cases of FGD from our center, 26 cases
maintained stable renal function for periods of 4
140 months (mean 26 months); we submit that such
patients have no indication for I.S.Rx directed at
preservation of their GFR regardless of the histo—
pathological disgnosis. 39 cases had evidence of
decreasing GFR as measured by serial serum creati—
nines. 22 cases with falling GFRs were not treated
and all progressed relentlessly except one. How-
ever, of 17 treated cases with decreasing GFRs, 10
had a favorable response to I.S.Rx as measured by a
statistically negative slope for the linear rela-
tionship between the log of the serum crestinine &
time (Rutherford at al, K.I. 11: 62, 1977). In-
cluded in the favorable response group were 1 MGN,
3 MPGN, 3 FGS, 2 SLE and 1 11SF observed for periods
of 2 to 95 months (mean=33 months). Spontaneous re-
mission in cases of PGD after the onset of decreas-
ing GFR was observed only once while the juxtaposi-
tion of initiation of I.S.Rx and a decreased serum
creatinine was seen in 10 of 17 treated cases
(x2 = 13.9, p <.005). Thus, only when GFR is fall-
ing progressively should a trial of I.S.Rx be
offered. In our experience, 59% of FGD cases re-
sponded to I.S.Rx as judged by a change in the rate
of progression of the disease using each patient to
establish his own rate of progression prior to
initiation of therapy.
• FAMILIAL AZOTEMIA: IMPAIRED UREA EXCRETION DESPITE
NORMAL RENAL FUNCTION. C.H. Hsu,* T.W. Kurtz,*
F.U. Massari,* S.A. Fonze,* and 8.5. Chang. Dept.
of Int. Med., Univ. of Mich., Ann Arbor, Michigan.
This report describes the occurrence of chronic
elevation of serum urea nitrogen (SUN) in S related
individuals with normal serum creatinine (SCr).
Detailed studies of renal function were performed
in 2 patients (SUN, 65 and 60 mg% and 5Cr' 1.2 and
0.8 mg%) to determine the mechsnism of this unique
azotemia. Inulin (C10) and p—aminohippurate (CFAN)
clearances, maximal tubular transport of FAR, frac-
tional excretion of phosphate and renal acidifica-
tion were within normal limits. Maximal urine
osmolalities of these patients (952 and 1116 mOsm/
kg 1120) were similsr to those of 4 normal controls
(1111 33 mOsm/kg 1120). Values of fractional prox-
imal sodium reabsorption as reflected by 1 —
[(C1120 + CNa)/CI0] during maximal water diuresis
were also normal (83.0 and 86.7% vs 81.0 2.0%,
N4). Fractional distal sodium reabsorption, C1190/
(CH2O + CM5) was within the normal range as welt
(88.9 and 86.7% ye 84.4 3.0%, N4). During anti—
dioresis, the urea to creatinine clearance ratio
(CSUN/CCr) was much lower in these 2 patients (.04
and .03) compared to normal (.30 .02, N=4).
Values of CSUN/CIn during maximal water diuresia
were also much lower than normal (.32 and .41 vs
.78
.05, 14=4). Net urea reabsorption at this time
was much higher in these patients than in controls
(36.8 and 16.4 mg/mm vs 3.6 1.5 mg/mi N4).
Thus, decreased urea excretion despite otherwise
normal renal function is responsible for the
chronic azotemia of theae patients. The genetic
defect in urea excretion appears to be inherited
aa an autosomal dominant trait.
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• EVIDENCE FOR PROXIMAL TUBULAR DYSFUNCTIONS UNDER-
LYING THE "PHOSPHATE LEAK" IN ABSORPTIVE HYPERCAL-
dORIA. K.Lsu*,P.Nussbaum*,M.Goldberg,S.Goldfarb
and Z.S.Agus. Dept. Med.,Univ. of Pa.,Phila.,Pa.
Recent studies suggest that idiopathic hyper-
calciuria(IHC) is associated with hypophosphatemia
and excessive phosphaturia. We have observed simi-
lar changes in patients with both renal hypercal-
ciuria(RFI) and absorptive hypercalciuria(AH). To
test the role of altered sensitivity to PTH or in-
trinsic tubular defects in these phenomena, nor-
mals(n=7) and patients with AH(n=8) and RH(n=8)
were studied during water diuresis and following 4
hr calcium infusion. Compared to N, INC as a group
had significant increases in fractional urine flow
(V/GFR), fractional free water clearance(CH2O/GFR)
and proximal tubule fractional solute delivery
[(CN5÷K+CH2O)/GFR](S/GFR). The differences were
primarily due to findings in Al-I:
GFR Uosm V/GFR S/GFR CH2O/GFR CH2O/S
(inl/min) (mosm/kg) (%) (%) (%) (%)
N 112±6 61.7±2 13.3±.8 13.l±.9 lO.4±.7 86.5±.4
RH114±8 56.8±3l5.O±.813.7±.7 12.O±.787.3±.9
Al-I 105±7 55.4±3 16.5±1* 15.7±1* 13.5±1* 87.2±.8
(*p<.o5 compared to N). A linear correlation was
found between fractional excretion of P04(FEP) and
V/GFR in AH(r=.70;p<.05),but not in RH(r=.41).
Furthermore, suppression of PTH to equal de-
grees by calcium infusion produced a smaller fall
in FEP in AH(=52±ll%) and RH(A=62±9%) compared to
N(L=93±2%,p<.O1).
Conclusions: 1) Diminished proximal tubular
fluid and solute transport is present in Al-I, which
correlates with the degree of phosphaturia.
2) This association suggests that tubular defects
independent of PTH may underlie the "phosphate
leak" of Al-I.
• GRANULOCYTE ADHERENCE IN UREMIA AND MEMO—
DIALYSIS. L. Lespier—Dexter, C. C-uerra,'
W. 0jeda, and M. Martinez—Maldonado. Dept.
Med., San Juan VA Hospital, Puerto Rico
Chronic renal failure and uremia are as-
sociated with impairment in immunologic
functions. To evaluate the integrity of
the chemotactic response in urelnic and he—
modialyzed patients we measured percent
granulocyte adherence (%AD) important in
the initiation of chemotaxis. We studied 9
patients with chronic renal failure (RF)
with creatine clearance of less than
20 ml/min; 22 patients on hemodialysis (HD)
and 22 normal controls (C). Blood composi-
tion was measured at baseline in hemodialy—
sis patients. In RF, %AD was 72.1±21%
which was not different from %AD of C; %AD
for HD was 45±30% a value significantly
different from C and RF (p<O.OO1). During
dialysis, AD decreased significantly to
values of 30±25 (p<O.OOl), followed by a
return towards baseline. There was no cor-
relation between adherence and creatinine,
BUN, osinolality, calcium, phosphorus or
changes in acid base. There was a signifi-
cant correlation with serum potassium (r
0.77; p<O.O5) and with sodium—to—potassium
ratio (r—0.78; p<O.OS). A significant in-
crease (p(O.Ol) in immature cells was ob-
served when %AD was suppressed.
Impairment in neutrophil chemotaxis is
not the result of renal insufficiency but a
consequence of hemodialysis. The mechan-
ism(s) involved are changes in ionic con-
tent; circulating immature cells and/or
absence of an adherence factor.
ERYTHRuCYTE SEDIl-NTATI0N RATE (ESR) IN THE NEPHRO—
TIC SYNDROME (NS). P.C. Liverman* and W.K. Bolton.
U. of Va. Sch. of Ned., Charlottesville, Va.
Little information is available about ESR in pa-
tients (Pts) with various forms of NS. We retro-
spectively analyzed Pts with NS biopsied over a 2
year period. ESR (Westergren), total urinary and
serum protein, serum albumin, and creatinine clear-
ances were available in 84 Pts whose underlying
disease was confirmed by light, electron, and mi—
munofluorescence microscopy. Pts with any collagen
vascular disease, infection, inflammatory process,
altered viscosity state, neoplasia, cirrhosis, or
inyeloproliferative disorder were excluded. A
linear correlation (r) existed between ESR and 24
hr proteinuria (Table) but not with the histologic
diagnosis. This relationship held true among Pta
with specific glomerular processes, as well as
among all Pta as a whole. The relationship no lon-
ger held when Pts received immunosuppressive thera-
py or had an interstitial process. Least squares
regression analysis: y = a+bx. txnot significant;
t=glomerulonephritis; §=nephritis.
n r a b p
Diabetic Sclerosis 16 .75 16.8 10.2 <.001
Lipoid Nephrosis 5 .81 17.2 17.2 <.05
Focal Sclerosis 20 .81 1.2 14 <.001
Membranous GNTh 17 .79 3.6 10.2 <.001
Membranoprolif. GNt 15 .66 9.5 13.1 <.01
All Glomerular 73 .76 3.5 11.8 <.001
Nephrosclerosis 6 .54 34.1 9.4
Interstitial NTI 5 .08 68.2 —1.7 6
We conclude that ESR, a nonspecific index of
tissue injury, reflects the degree of alteration
of basement membrane permeability but is not cor-
related with the specific histologic diagnosis, or
other measured parameters.
• CHANGING HISTOPATHOLOGY PATTERNS IN LUPUS NEPHRO-
PATHY. S.K. Mahajan, N.G. Ordonez*, B.H. Spargo
and A.I. Katz., Depts. of Med. and Path. VA Hosp.,
Allen Park, MI. and U. of Chicago, Chicago, IL.
The presence of focal nephritis in systemic lu-
pus erythematosus (SLE) is indicative of favourable
prognosis and clinical or histological progression
of renal disease is rare. Recently frequent pro-
gression of focal to diffuse nephritis have been
described. It would be useful if patients (pts)
whose lesion is more likely to progress could be
identified early on the basis of clinical or histo-
logical features. We studied the clinical and his-
tologic renal findings at initial evaluation and
follow up course of 90 pts with SLE: 4 had mini-
mal glomerular change, 32 focal, 47 diffuse and 7
membranous. Follow up renal biopsies were perform-
ed in 41 of 90 pts. Fifteen of 32 pts with focal
had clinical progression of renal disease and 10
such pta had histologic progression to diffuse (7
pts) and membranous (3 pts). On repeat biopsy only
3 of 21 pts with diffuse nephritis had changed to
focal (2 pts) and inembranous (1 pt). One Pt with
inembranous lesion developed diffuse nephritis on
repeat biopsy. There were no significant differ-
ences between the pts with and without progression
in age, sex, duration of SLE, dosage or duration of
prior prednisone therapy and renal functions. How-
ever, the 10 pta with progression had more protein-
uris (p <.025) and greater number of glomeruli in-
volved, higher rating of histologic activity and
subendothelial deposits. Conclusions: During the
course of lupus nephropathy, the renal histology
change quite frequently. Those pts with focal neph-
ntis who have significant proteinuria, moderate to
severe histologic activity and subendothelial de-
posits are more likely to progress.
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URINARY N—ACETYL— —D—GLUCOSAMINIDASE (NAG) IN
HEALTH AND DISEASE. Namdani, B,H.,* Muni, H.M.,*
Subbarayudu, K.,* Dunea, G. Cook County Hospital,
Chicago, Illinois
To evaluate the usefulness of urinary NAG in
the diagnosis of renal disease, we have measured
NAG in 38 normal subjects, 93 hospitalized patients
without overt renal disease, and 105 patients with
various forms of renal disease. NAG was measured
by a fluorometric method using 4—methyl—umbelli—
feryl—glucoside as substrate.
Mean urinary NAG in normals was 36±16 nM/hr/mg
creatinine. Of the hospitalized patients without
proteinuria or impaired renal function, NAG was
abnormal in 46/93, mainly in patients who were
very ill, indicating non—specific elevations or
subtle renal damage. NAG was usually elevated in
patients with renal disease, but was normal in
33 of 105, including some cases of nephrosclero—
8i8, polycystic disease, and slowly progressive
glomerulonephritis. Highest values (greater than
1000 nM/hr/mg creatinine) were obtained in some
patients with membranous nephropathy and oliguric
acute renal failure. In general, there was poor
correlation with the type or activity of the
disease or with renal function but some correlation
with proteinuria. Thus NAG determination adds
little in the diagnosis of renal disease. In
severely ill patients NAG levels are often elevat-
ed, thus limiting its value as an index of nephro—
toxicity of drugs such as aminoglycosides.
• MEMBRANOPROLIFERATIVE GLOMERULONEPHRITIS (MPGN):
CLINICAL FOLLOW-UP OF 36 CHILDREN 1957 THROUGH *
1977. P.T. McEnery, C.D. West, and A.J. MeAdams
Child. Hosp. Res. Founds., Cincinnati, Ohio.
In 1975, our observations on 8 children with
MPGN followed 5 to 12 yrs suggested that long term
alternate day (Qod) prednisone therapy preserved
renal function and improved glomerular morphology.
The current report presents our total experience
in 36 children with MPGN followed 2 to 21 yrs.
15 had Type I subendothelial deposit MPGN, 11 had
Type II intramembranous dense deposits, and 10 a
third variant characterized by subepithelial and
subendothelial deposits and disruption of the
glomerular basement membrane demonstrated with
silver impregnated electron micrographs.
22 children followed 2 to 14 yrs have received
Qod prednisone. 20 have normal renal function,
hematuria has resolved, proteinuria decreased, and
in most serum protein and cholesterol levels are
normal. Hypertension is mild or absent. Biopsies
2 to 9 yrs after institution of prednisone show a
decrease or absence of loop deposits and mesangial
interposition, and reduced mesangial cellularity
resulting in an increase in open capillary lumens.
Global bodies and focal glomerular scarring de-
veloped to a variable degree but development of
tubular atrophy was minimal. Glomerular improve-
ment was more evident in Type I MPGN.
14 children followed 3 to 21 yrs with no or
sporadic therapy have had poor results. Repeat
biopsies reveal a persistent lesion, usually pro-
gressive, with no change in the glomeruli to
suggest alteration from one MPGN type to another.
12 have renal failure or have progressed to end-
stage renal disease.
• DEPRESSED CELLULAR IMMUNITY IN PATIENTS WITH
CHRONIC RENAL FAILURE. Richard H. Merrill and
Rikki Solow, USA Inst. of Surg. Res., FSH, TX 78234.
It has been assumed that the depressed cellular
immunity in patients with chronic renal failure is
due to some "uremic toxin0 However, there are
many groups of patients and clinical situations
that result in a depression of cell mediated immun-
ity but with normal renal function; among them
protein-calorie malnutrition and phosphate dep le-
tion. If a uremic toxin is responsible, rather than
a deficiency state, the presence of depressed cell-
ular immunity should correlate with the degree of
renal insufficiency.
Forty—three patients with end—stage renal disease
on chronic hemodialysis and fifteen patients with
varying degrees of renal failure on conservative
management were studied. Neutrophil chemotaxis
was assayed and T and B lymphocytes were enu-
merated. B lymphocytes were similar in ooth groups
and not different from normals, while T cells were
depressed only in the dialysis group. Chemotaxis
was normal in the non-dialysis group, but was de-
pressed in the patients on dialysis. There was no
correlation between serum creatinine and chemo-
taxis in the non-dialysis group, but there was a
tendency for chemotaxis to become more abnormal
as length of time on chronic dialysis increased.
Complement and immunoglobulins were normal
in both groups.
This data indicates that the depressed cellular
immunity seen in patients with end-stage renal
disease may be due to protein—calorie malnutri-
tion or other deficiency rather than a uremic toxin.
• THE RELATIONSHIP OF URINARY KALLIKREIN (UKa) TO
HYPERTENSION IN PATIENTS WITH RENAL PARENCHYMAL
DISEASE (RPD). J.A. Mitas,* S.B. Levy,* R. Holle,*
R.P. Frigon,* and R.A. Stone. Dept. of Med., Univ.
Calif. and VA Hospital, San Diego, California.
Hypertension in chronic renal failure has been
related to alterations of volume (WBV) or of the
renin—angiotensin system (PRA). Other studies have
suggested that UKa, an index of a vasodilating and
natriuretic hormonal system, is excreted in subnor-
mal amounts in essential hypertension. To clarify
blood pressure regulatory mechanisms in RPD, we
measured UKa (in esterase units per 24h, EU), WBV
standardized according to body surface area (BSA in
m2), supihe and upright PRA (SPRA and UPRA), and
renal blood flow (ml/min/m2) in 3 groups of white
men: 17 norniotensives (NT), 12 essential hyperten—
sives (HT) and 10 RPD patients with secondary hy-
pertension (Ccreat 4.3 to 82 cc/mm) during unre-
stricted sodium diet (UNa>lOO mEq/24h). Results,
as mean SEN. are shown:
RPD had lower
Uka WBV SPRA UPRA RBF UKa than HT or
NT 17.9 2965 1.85 6.67 570 NT (p<.Ol).
. Jig O.37 _.89 UPRA and WBV in
HT RPD were lower
-h NT ( < 011 35 2056 0 79 2 17 263 . .RPD to
There was a significant negative correlation (r =
- .79, p'z.OS) between resting blood pressure and
UKa/Ccreat in RPD and this relationship was not ob-
served in the other 2 groups. These results sug-
gest: 1) Hypertension in RPD is not related to al-
terations of WBV or PRA; 2) A deficiency in the
kallikrein—kinin system may contribute to systemic
hypertension in patients with RPD.
• A CLINICOPATHOLOGIC STUDY OF RENAL DISEASE IN
ADULTS OVER THE AGE OF 60 YEARS. A. V. Moorthy,
S. W. Zimmerman, and P. M. Burkholder. Univ. of
Wisconsin, Madison, Wisconsin.
The incidence and course of renal disease in
the elderly is not well known. We studied 82
patients 60 years of age or older with a follow—up
of up to 7 years in whom a diagnosis by renal biop-
sy was available. In 44 of these patients primary
glomerular disease was diagnosed: crescentic gb-
rnerubonephritis (GN)l6; membranous GN 9; minimal
change nephrotic syndrome (MCNS) 7; diffuse prolif-
erative GN 3; focal proliferative GN 3; membrano-
proliferative GN 1; and chronic GN 4. Systemic
diseases involving the kidney were seen in 23:
vasculitis 6; amyloidosis 5; Wegeners granuloma-
tosis (WG) 3; scieroderma 1 and cryoglobulinemia 2;
multiple myeloma, sarcoidosis and thrombotic throm—
bocytopenic purpura 1 each. Interstitial nephritis
4, obstructive nephropathy 1, and acute tubular
necrosis 2 were also seen. Arteriosclerosis and
global glomerular sclerosis were the only findings
in 9. The 7 with MCNS had a complete remission,
while patients with membranous SN had persistent
proteinuria, 1 died and 1 is on dialysis. Two with
amyloid had renal insufficiency at onset with sub-
sequent death. Diffuse proliferative SN was
characterized by a benign course in all. Crescen—
tic GN was the commonest cause of acute renal
failure. Linear glomerular immunofluorescence was
noted in only 3/15 while 8/15 had a granular pat-
tern. Only 6/16 are alive with 3 on dialysis.
Patients with vasculitis, 2/3 with WG and 3 with
interstitial nephritis had a good response to
therapy. Renal disease in elderly patients appears
to be generally similer in presentation and
clinical course to chil-ren and younger adults.
• ACUTE RENAL FAILURE (ARF) IN THE NEWBORN INFANT
(NB). Farahnak Asadi* and Michael Norman, Univ. of
Penna. Sch. Med., Children's HoSp. of Phila., Pa.
Parenchymal ARF must be differentiated from pre—
and post—renal ARF for therapeutic approaches are
quite different. Various urinary diagnostic tests
have been reported in adults; in infants and chil-
dren data are not available, and arbitrary levels
of urine flow, BUN, etc. often define ARF. We re-
port the first prospective study of parenchymal F
in NB to (1) establish its incidence; (2) evaluate
various urinary diagnostic indices; (3) compare the
results to those for older children and adults. Of
314 consecutive NB intensive care admissions, 72
(23%) had presumptive ARF but only 20 (6%) had pa-
renchymal ARF after volume expansion, diuretics and
appropriate x—rays. Initial diagnostic criteria were
persistent urine flow <25 mI/kg/day and/or BUN >20
mg/dl. ARF was verified in all by CCR <5 ml/min in
the steady state. Nine of 20 NB died in the first
week. Results of urinary diagnostic indices are:
U/P U/P U/P U/P Fe RFI
ureaN creat osrn Na Na
Mean 24 8.9 1.1 0.62 11 15.9
S.E.M. 016 1.4 0.10 0.04 2 3.3
"ADULTS" <14 <20 <1.5 —— 6.8a 9.la
FeNa fract. excretion Na (%) RFI = UNa/U/Pcreat.
a = Proceedings of the Ninth ASN, 1976, page 9.
There was wide variation FeNa,
and RFI. In contradistinction to the data reported
in adults, in which U/Pcreat FeNa, and RFI are the
most useful indices, our data indicate that U/Posm
and U/PNa are preferable in NB. The most accurate
parameter was U/Posm; it was <1.1 in 18 of 20 NB,
reflecting lower maximum urinary concentration. NB
Fej and RH are higher than adults' and may
reflect immaturity of sodium conservation.
• ANTIHYPERTENSIVE MECHANISMS OF CHRONIC DIURETIC
AND PROPRANALOL THERAPY. D.T. O'Connor,* G. Eurman*
R.P. Frigon,* and R.A. Stone. Dept. of Med., Univ.
of Calif. and VA Hospital, San Diego, California.
To determine the action of steady-state anti-
hypertensive medications, we studied 7 white men
with essential hypertension. Study periods inclu-
ded no drug (ND), propranalol alone for one month
(P), and diuretic alone for one month (D). We mea-
sured mean arterial pressure (MAP), supine and am-
bulatory plasma renin activity (SPRA and UPRA),
whole blood volume (WBV, using Cr51 and 1125 albu-
min, standardized to body surface area), plasma
dopamine-beta-hydroxylase activity (DBH, an index
of adrenergic activity), and 24-hour urinary kal-
likrein excretion (UKa, am index of a vasodilatimg
and natriuretic hormonal system). Results, as mean
SEM:
MAP SPRA UPRA WBV DBH UKa
rnmHg ngA1/ml/hr mi7 lU/L EU/24h
ND
116.1
5.8
0.59
0.19
2.91
0.88
1922
71
30 6.0
6.0 1.8
P
92.6 1.20
0.38
1.37
0.31
2170
123
27 4.6
5.8 2.1
D
92.0
4.1
1.26
0.20
3.66
0.96
1995
91
28 18.9
5.3 6.6
Measurements were analyzed by paired t-tests.
Blood pressure changes were not accompanied by sig-
nificant alterations (p>.O5) of SPRA, UPRA, WBV, or
plasma DBH. D produced a significant increase of
ElKa (p<.O5) but there was no change after P (p>.05).
We conclude: 1) The antihypertensive effects of
steady-state D are best related to increased acti-
vity of the kallikreim-kinin system. 2) Blood pres-
sure reduction after steady-state P remains unex-
plained.
OSMOMETRIC MEASUREMENT OF URINARY AMMONIA. Man S.
Oh, Kenneth R. Phelps,* Ruth L. Lieberman,* and
Hugh J. Carroll. Dept. of Med., Downstate Med.
Center, Brooklyn, N.Y.
We have previously introduced a method for mea-
surement of total CO2 by an osmometric technic
Kidney mt. 8:56, 1975). A new method for measur-
ing urinary ammonia is presented which utilizes
a similar osmometric principle. This technic in
which osmometry replaces the cumbersome titration
technic is accurate and simple. Ammonia liberated
from urine by addition of saturated K2C03 is
trapped as (NH4)2S04 in 0.3 N. H2SO4 through an
aeration train. One ml of 0.4 N. NaOH is added to
1 ml of the trapping solution and the osmolality
of the mixture is measured. Sufficient NaOH is
present in the mixture to titrate completely H2S04
and (NH4)2S04 to Na2SO4 and NH3 and to maintain
the solution highly alkaline. Since NH3 remains
in solution unless it is agitated vigorously, the
osmolality of this solution is greater, by the
quantity of ammonia trapped, than the osmolality
of a blank consisting of a mixture of the H2S04
and NaOH. The relationship between ammonia con-
centration and change in osmolality is shown to
be one mEq/L for change of each mosm/L; The app-
arent osmotic coefficient of ammonia is one.
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• RELATIONSHIP OF LEVELS OF CIRCULATING IMMUNE COM-
PLEXES TO HISTOLOGIC PATTERNS OF NEPHRITIS. 5.5.
Ooi, Y. N. Ooi,* and V. E. Pollak. University of
Cincinnati Medical Center, Cincinnati, Ohio.
Many studies by immunofluorescence microscopy
suggest that deposition of circulating immune
complexes (CIC) is an important psthogenetic mech-
anism responsible for both membranous glomerulo—
nephropsthy (MG) and diffuse proliferative
glomerulonephritis (PGN). Although a common mech-
anism may underlie MGN and PGN, renal function
deteriorates at different rates in the two dis-
orders. To examine if the quantity of CIC may be
responsible in part for these differences, CIC
were assayed in the sara of patients with MGN and
with PGM using a l2SI-Clq binding assay, which
has a lower limit of sensitivity for 75 pg aggre-
gated human gamma globulin/ml serum. With this
assay, CIC were found in sara from 11 of 14 pa-
tients with PGN, but were undetectable in all 13
sara from patients with MGN. Additional evidence
for significant differences in the amount of CIC
was provided by serum C3 measurements. The serum
C3 levels were below normal limits in 9 of 14
sera from patients with PGN, but were within nor-
mal limits from all 13 patients with MGM. By
sucrose density gradient ultracentrifugation
analysis, the Clq reactive complexes had sedimen-
tation coefficients ranging from 14.6 to 18.25.
Thus, the size of complexes in PGN was consistent
with the size of complexes capable of inducing
nephritis in animal experimental models.
ANTIBODY RESPONSES TO INFLUENZA VACCINATION IN PA-
TIENTS WITH CHRONIC RENAL FAILURE. Enayat 0.
Osanloo, Byron S. Berlin,* Subbash Popli,5 Todd S.
Ing, Joan E. Cummings,'Vasant C. Gandhi, W. Peter
Ceis* and Jessie E. Hano. VA Hospital, Mines,
Loyola University Stritch School of Med., Maywood,
and Northwestern Univ. School of Med., Chicago, IL.
Annual vaccination against influenza has been
recommended for patients with chronic renal fail-
ure. However, whether these patients can generate
an ade.quate antibody response to the influenza
vaccine or not has been under dispute. During the
National Influenza Vaccination Program of 1976, we
vaccinated 24 normal individuals, 10 non—dialyzed
azotemic patients and 19 maintenance hemodialysis
patients with a bivalent vaccine containing A 2/
Victoris/l975 and A/New Jersey/l976 influenza
viruses. Serum hemagglutination—inhibition anti-
body titers were determined 1, 3 and 4 weeks after
vaccination. None of the individuals were receiv-
ing corticosteroids or immunosuppressive drugs.
We found: (1) the proportion of responders showing
s four—fold increase in titers above pre—vaccina—
tion levels was similar in all the three groups,
(2) the geometric mean of post—vaccination titers
at various time intervals were similar in all the
three groups, (3) in general, an inverse correla-
tion was found between pre—vaccinstion and post—
vaccination titers, and (4) most importantly, in
non—dialyzed szotemics only, the magnitude of anti-
body response to A 2/Victoria/1975 hss sn inverse
correlation with the degree of azotemia. These
data delineate: that successful vaccination against
influenza can be accomplished in patients with
chronic renal failure; moreover, that suppression
of antibody responses to certain sntigens may
occur with progressive azotemia; a phenomenon not
apparent in dialyzed pstients.
LACTIC ACIDOSIS. R.A. PetzelC, S.M. Ehlers*,
D.C. Brown and R.0. Mulhausen. Veterans Adm.
Hosp., Mpls., MN and St. Paul Ramsey Nosp., MN;
Univ. of Minnesota Medical School.
Factors associated with the poor prognosis re-
ported for lactic acidosis are poorly understood.
We retrospectively reviewed 73 patients with
lactic acidosis (pM <7.36 and arterial lactate
>2.0 mmols/litre). Twenty-two were female and
51 were male. The age range was 18-89 years.
Precipitating events included septicemia (eleven
patients), hepatic failure (nine patients), acute
myocardial infarction (six patients), acute blood
loss and pneumonia (six patients each), alcoholism
(five patients), congestive heart failure (four
patients) and smoke inhalation (three patients).
Seizures, cardiomyopathy and malignancy account
for two patients each.
All Lived Died p
Patients 73 2V7ji%) 4977%) —
pH 7.20 7.19 7.21 N.S.
MCO3 9.4 9.6 9.2 N.S.
Serum K+ 5.1 5.0 5.1 N.S.
Blood lactate 12.6 11.2 13.9 N.S.
Mixed lesion 17 9 8 N.S.
BUM 40.6 34.7 48.5 <0.05
Creatinine 2.3 1.8 2.9 <0.05
Serum bilirubin 3.6 1.7 5.8 <0,05
Hepatic failure and renal failure worsen the
prognosis in lactic acidosis. Presentation with
mixed metabolic respiratory acidosis does not.
• RENAL VEIN THROMBOSIS AMO THE NEPMROTIC SYNDROME.
Marc A. Pohl, John P. MacLaurin, and Rslph J.
Alfidi.* Cleveland Clinic Foundation,
Cleveland, Ohio.
During the past 2—1/2 years, several reports
have sppesred documenting a high, but vsrisble
(22—33%), incidence of renal vein thrombosis (RVT)
in patients with the nephrotic syndrome (MS).
These reports further emphasized the high associa-
tion of RVT with membrsnous or membranoprolif era—
tive glomerulonephritis.
In a 22—month period, we prospectively studied
59 consecutive adult patients with MS of various
etiologies. Inferior venscavogrsphy snd selective
renal venography were done in 54 of these patients
to determine the incidence of RVT in sssocistion
with MS. Standard laboratory methods were used in
establishing the clinical diagnosis of MS, and
renal histopathology was examined in 46 patients.
The spectrum of etiologies of MS, as determined by
renal biopsy and/or clinical criteris, was similar
to other large series of adult nephrotic patients.
Although we did observe thromboembolic compli-
cations of MS 6 times in 5 patients (2 pulmonary
emboli; 2 lower extremity deep vein thromboses; 1
axillary vein thrombosis; 1 renal vein thrombosis),
only 1 patient wss found to have RVT. The inci-
dence of RVT in our group of patients was 1.9% (1
of 54 patients), which is in marked contrast to
other reports of the incidence of RVT in MS. Al-
though RVT may be associated with MS, particularly
with membrsnous or membranoproliferstive
glomerulonephritis, our results suggest that this
association is quite uncommon.
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DEPRESSED OSMOTIC AND EXAGGERATES VOUJT RESPON-
SES IN ESSENTIAL HYPERNATRERIA. Steven J.
Bernard D. Nidus. N.Y. VA Hospital, N.Y.U.
School of Medicine, New York, N.Y.
In a patient with recurrent hypernatremia
resulting from a ruptured berry aneurysm the
following observations were made: 1) Hypernatre—
mis (157 to 186 meq/L) was accompanied by a nor-
mal blood volume, proximal myopathy and confusion.
2) Dehydration induced hypernatremia and a con-
centrated urine (950 mOsm/Kg) but failed to stim-
ulate thirst. 3) Hypertonic saline infusion para-
doxically caused diuresis and urinary dilution.) Urine concentration increased during upright
posture and decreased with recumbency, resulting
in reversal of the normal diurnal urine volume
pattern. 5) An acute water load led to hypona-
tremia but failed to produce the expected diu—
resis and urinary dilution. Prior chronic water
loading (5L/day) normalized this response.
6) Normal serum Na was maintained for 6 months
by a daily water intake of lL. Thus this patient's
hypernatremia seems to be associated with sup-
pression of the ADH response to hyper and hypo—
osmotic stimuli and with an exaggerated (uninhi-
bited) ADH response to blood volume alterations.
Hypernatremic myopathy may cause recumbent
diuresis with augmentation of the hypernatrenia.
• STUDIES ON THE MECHANISM OF HYPERKALEMIC DISTAL
RENAL TUBULAR ACIDOSIS (dRTA):GRADIENT TYPE dRTA IN
SC HEMOGLOBINOPATHY. M.K.Roseman J.T.Sehy J.A.L.
Arruda, N.A.Kurtzman. U of Ill, Chicago, Illinois.
A patient with SC hemoglobinopathy presented
with hyperchioremic metabolic acidosis and hyperka-
lemia (Na 140, Cl 116, K 5.6, HCO 21, blood pH
7.32). GFR was reduced to 60 ml/mn; plasma renin
activity and aldosterone levels were normal for the
state of volume and plasma K levels. Administration
of NH4C1 when the serum K was normal decreased
urine (U) pH only to 5.75 and failed to increase
NH4 excretion. During hyperkalemia administration
of NHAC1 again failed to lower UpH to less than 5.5
and failed to increase NH excretion. HCO titra-
tion study revealed norma HCO reabsorpton at all
plasma levels of HCO. Fractioal K excretion (FEK)
during all these studies was 8-15%, values signifi-
cantly lower than those observed in other patients
with comparable GFR5. Administration of fluorohy-
drocortisone 0.1 mg bid failed to increase FEK.
Oral NaHCO. administration plus oral acetazolamide
resulted ij alkalinization of U but FEK increased
only slightly. Further study demonstrated the pa-
tient was able to lower UpH with NaS05 and in-
crease NH excretion as well as inc'eae FEK to
52%. U-B C0,, increased normally with P04 infusion.
This respons to Na9SO4 can be explained by the in-
crease in intratubutar negative potential differ-
ence and consequent restriction of increased H+
back diffusion. P0 infusion stimulates H+ and in-
creases U-B pCO b delaying the time for the reac-
tion between H2PO and HCO3 to come into equilibri-
um. These data suggest the existence of increased
acid back diffusion as the mechanism responsible
for dRTA in this patient. The exact nature of the
tubular defect in K excretion is not clear.
• INULIN, AN INADEQUATE MARKER OF GLOMERULAR FILTRA-
TION (GF) IN THE TRANSPLANTED KIDNEY. R.Rosenbaum*,
K. Hruska, C. Anderson*, A.Robson, E.Slatopolsky,
and S.Klahr. Washington University, St.Louis,Mo.
During the evaluation of renal transplant re-
cipients (Tx), a marked discrepancy between the
clearances of creatinine (Ccr) and inulin (Cm)
was noted. Nineteen Tx had a Ccr of 87.3 3.8 ml!
nun, Cm of 62.4 3.6 and a Ccr/Cmn ratio of 1.44
.15. Seven normal controls (N) had a Ccr of 127.5
6.23 mi/mm, Cj of 124.4 5.54 mi/mm and a
Ccr/Cin of 1.02 .01 (p< 0.01 vs Tx). No signifi-
cant differences in Ccr/Cmn between cadaver (1.38)
and living related (1.47) Tx were observed. To
further define the Ccr/Cin differences between N
and Tx, other markers of CF (urea and iothaiamate
1251) were evaluated. In 10 Tx Cjothal/Cin 1.34
.11 vs. 1.04 .08 in 7 N. Ciothal/Ccr was 0.93
.04 in Tx vs. 1.04 .08 in N. In Tx Cures/Cm
0.90 .06 vs. 0.67 0.03 in N, while Curea/Cer
was .64 0.05 in Tx vs. 0.66 0.03 in N. In Tx,
iothalamate clearance exceeded Ci1 by 34%, but was
7% less than Ccr. The Curea!Ccr was the same in N
and Tx, but Curea/Cin was markedly increased in Tx.
The data suggest that C underestimates true GFR
in Tx. To define whether or not this finding is
confined to renal Tx, 7 matched kidney donors and
recipients were studied after 6 months. The Ccr/Cjn
was not significantly different in Tx (1.43 0.21)
and donors (1.37 0.07). The lower Cm values in
relation to other markers of CFR may be due to: 1)
a restriction to the permeability of inulin (M.W.
5,000) at the glomerular filtering barrier, or 2)
less likely, loss of inulin from tubular fluid. We
conclude that inulin may not be an adequate marker
of CF in transplanted or uninephrectomized
patients.
ACIDOSIS AND ABNORMAL URINARY CONCENTRATION IN
ANALGESIC NEPHROPATHY (AN). D J Salant,* M Lewis,*
F J Milne,* R Rabkin, A N Meyers.* University of
Witwatersrand, Johannesburg, South Africa.
Renal function tests, including an oral NH4C1
load and vasopressin injection, were done on 21
patients with AN, 11 patients with other forms of
chronic renal disease (CRD), and 16 normals.
Baseline acidosis was present in 65% of the AN
group and 36% of the CRD group. It was associated
with hyperchloremia in 26% of those with AN. Urine
acidification after acid load was suboptimal (ph <
5.3) in 66% of patients with AN and 100% of those
with CRD. GFR, titratable acid (TA) and ammonium
(NH4) excretion were reduced in both the AN and
CRD groups as compared to normals (p < 0.001):
AN CRD Normals
TA* 16.9 9.5 21.9 6.8 39.1 + 8.7
NH4* 19.4 14.4 31.1 21.9 48.5 + 13.4
GFRI 28.3 17.7 34.6 ÷ 24.3 109.0 + 19.2
Impaired TA and N}14 excretion correlated with
the reduced GFR (r 0.7; p<O.OO1), and covariance
analysis showed no difference between the groups.
Relative alkalinity of the urine also affected NH4
excretion. Thus, the occurrence of acidosis in AN,
with or without hyperchioremia, could not be re-
lated to a specific distal acidification defect.
Maximum urine osmolalityli after vasopressin was
reduced in both AN (410±83) and CRD (553±206) com-
pared to the normals (954+li7,p<O.OO1). Covariance
analysis showed the defect in the AN group to be
more severe than that of the CRD group irrespective
of GFR (p<O.OO1). In AN impaired concentration
occurs early and consistently, a finding in keeping
with the disproportionate medullary destruction of
the disease. *mean + SD jlEq/minhl.73m2 ¶Tmean
SD mOsm/Kg H20 §meanSD ml/min/l.73m2.
RELATIONSHIP BETWEEN CONGENITAL ANOMALIES OF THE
URINARY TRAç,T AND HLA HAPLOTYPING.
D.P. Sengar, A. Rashid and N. Wolfish. Department
of Medicine and Pediatric. University of Ottawa.
Congenital anomalies of the urinary tract such
as ureteric reflux, ureteric dilatation or stenosis
may cause serious kidney diseases and eventual
renal failure. Although such anomalies have been
known to occur in more than one member of a family
their genetic transmission has not been clearly
defined.
We studied 31 members of 4 families for
ureteric stenosis (1 family of 15 members) and
ureteric reflux (3 families of at least 5 members
each). Minimum urological investigations included
an I.V.P., a cystoscopy and a voiding cystogram.
Every member of each family were tissue typed for
all the known HLA specificities. The genetic
analysis also included the determination of ABO
blood group genotyping and haplotyping.
In all the 4 families a complete segregation of
the anomalies was found with HLA haplotype. The
haplotype came from the mother in 3 families and
from the father in one. It was transmitted to
both sexes with varying degree of genetic
penetration (severity of the anomalies).
We feel that some of the urinary tract
anomalies are genetically transmitted and that HLA
haplotyping may be helpful as a marker for the
transmission of these anomalies within a family.
• FAILURE OF THE KIDNEY TO VASODILATE DURING
DOPAMINE INFUSION IN DIABETES MELLITUS. R.G. Schacht
and D.S. Baldwin, New York University School of Medicine, New
York, N.Y.
Elevated filtration rates and renal plasma flow have been described
early in the course of diabetes mellitus. To determine whether this en-
hancement in renal hemodynamics results from renal vasodilatation or
an increase in functioning mass, we examined the renal and systemic
responses to an intravenous infusion at 6 ugJ kg/ mm of a renal vaso-
dilator, dopamine, in 10 juvenile diabetics (age 10-23 years) and com-
pared the results to those reported by McDonald et al (JCI 1964) in 9
normal volunteers (age 26-34 years).
The mean values of filtration rate (Cm), plasma flow (CPH), mean
arterial pressure (MAP), pulse pressure (PP) and total renal resistance
(RI) during control periods (C) and at the end of a 30 mm dopamine in-
fusion (E) are tabulated below for diabetics (JDM) and normals (N).
CIN CPAH MAP PP Ri
ml/mii mI/mm mm Hg mm Hg dynes/sec/cm'
C E C F C P C E C E
JDM 146 155 763 977 89 103 37 82 485 1473
N 109 126 507 799 97 98 46 71 2615 1695
In response to dopamine, the diabetics sustained a lesser increase in
Cm (JDM 6%, N 14%) and CPAH (JDM 27%, N 57%) and a greater in-
crease in MAP (JDM 22%, N 1%) and PP (JDM 120%, N 45%). No
change in RT occurred in the diabetics, while a decrease of 35% was in-
duced in the normals (p 0.00!). Our data confirm that renal hemo-
dynamics are enhanced in young diabetics. Failure of renal resistance to
decrease during administration of dopamine supports the thesis that an
already vasodilated kidney is responsible for supernormal renal per-
fusion in these diabetics. The greater increases in MAP and PP during
dopamine suggest also a lesser vasodilatory response of the systemic
resistance vessels in juvenile diabetics.
CLINICAL AND BIOCHEMICAL EFFECTS OF ANDROGENS IN
EARLY UREMIA. David Spector, Larry Waterbury*, Allen
Markowicz, Peter Dukes, R. Ben Dawson, Div. Renal
Med. andHematol.,Balto. City Hoap., Child. Hosp. of
LA, and Univ. MD. Hosp., Balto., MD, L. A., Calif.
To determine the effects of androgena in early
uremia, 8 pta. (4M,4F) with anemia 2°uremia were
given Nandrolone decanoate (ND) 200 mg. IMand pla-
cebo (F) weekly for 3 month intervals in a double
blind crossover study. Mean initial croat. clear.
(Ccr) was 11 cc/mm., (range 3.5—22.7);mean initial
Hct was 25.4% (range 18—32). All pta. received ND
but dialysis was required before 2 pta. finished P.
Serial measurements included: weight (wt), Hct,
red blood cell mass (RBC mass) 2,3 diphoaphogly—
cerate (2,3 DPG) and adenosine—triphosphate (ATP),
serum P04, HCO3, erythropoietin (Er), and Ccr. Al-
though Ccr deteriorated with time in all pta, there
was no significant difference in mean Ccr in pta.
receiving ND vs P (7.1+2.11 vs 10.1+3.3 cc/mm)
Net rose 1.5 +1.2% and RBC mass rose 7.3+l5.3%on
ND. Hct. fell 0.4+1.9% arid RBC mass fell 1.8+16.3%
on P (p=NS). Er did not rise on ND. Mean baseline
2,3 DPG (17.7+1.2 uM/gm Hgb) and ATP (8.6+0.5 uM/
gm Hgb) were higher than normal controls. Mean 2,3
DPG rose 23% on ND (p <0.025 but was not different
from baseline on P. ATP was unchanged from baseline
on ND and P. There was no significant difference
in P04 or HCO3 in pta. while on ND or P.
All pta. on ND had greater fluid retention (range
2.8—7.6 kg, mean=5.O+O.5 kg.), than on P (mean=l.7
+0.9 kg.), p<O.005. 6/8 pts. on ND developed
pulmonary edema or CHF requiring diuretics.
We conclude that in early uremia, ND increases
RBC 2,3 DPG, but not APP or Hct. The theorectical
advantage of increased tissue oxygen delivery by
ND is offset by the side effect of fluid retention.
• THE EFFECT OF INHIBITORS OF PROSTAGLANDIN SYNTHE—
SIS ON FTJROSEMIDE INDUCED RENIN RELEASE IN CON-
SCIOUS DOGS. V. Sreenivasan*, B. Walker*,
B. ?tookerjee, J. Krasney*, and R. Venuto. Intro.
by C. Bentzel. S.U.N.Y. at Buffalo, Dept. of lied.
and Physiology, Buffalo, New York.
Recent studies have demonstrated that furosenide
(F) induced increases in plasma renin activity (PRA)
and renal renin release (RRR) can be reduced by pre-
treatment with agents employed to inhibit prosta—
glandin (PG) synthesis. Large doses of PG synthe-
sis inhibitors, however, were required to obtain
this effect in conscious rabbits. Experiments were
undertaken to assess the effects of two metabolic-
ally dissimilar, frequently employed PG synthesis
inhibitors on F induced renin release. Studies were
performed in chronically instrumented conscious
dogs following mild volume expansion (yE). Renal
blood flow was monitored continuously and sodium
losses replaced intravenously in all experiments.
Ileclofenamate (N) 2 mg/Kg or RO 205270 (RO) 1 mg/Kg
did not effect RRR or PEA when administered follow-
ing yE.
A constant infusion of F following VE, increas-
ed PEA from 0.73 .06 to 1.89 .38 ng/ml/hr.
(p<O.O2) and RRR from 410.6 76.6 to 748.3 142.6
ng/hr. (p.O25). Administration of either RO or M
during continued F infusion altered ERR and PEA.
PEA fell to 1.38 .23 ng/ml/hr. (p<O.O5), while
ERR decreased to 467.6 100.7 ng/hr. (ptI.O5). Re-
ductions in sodium excretion and renal blood flow
paralleled the decreased renin release when RO and
N were administered during F infusion.
These results demonstrate that the standardly
employed doses of PG synthesis inhibitors signifi-
cantly effect F induced renin release.
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• ROLE OF INSULIN IN HUMAN K HOIIEOSTASIS. R.Sterns*,
J. Guzzo and P. Feig. Univ. of Penn. School of Med.
and V. A. Hospital, Philadelphia, Pa.
To study the role of insulin in regulating plas-
ma [K] (PK), plasma immunoreactive insulin levels
(IRI) were measured during a 2—3 hour isohydric K
infusion ii fasting subjects. We studied 3 normal
subjects, 4 end—stage renal disease (ESRD) patients
and 1 juvenile diabetic (JD) with ESRD. Subject JO
was studied: A— at low total body K (TBK), with
pre-infusion PK (KO) of 3.4 mEq/L; B- at higher
TBK, KO=42 mEq/L.
The table presents the amount of K infused (K-j
the increment in K (dPK) and maximal K reached
(Km) as means and ranges. IRI prior to infusion
(IRro) and at time of Km (IRIm) are given as mean±
SEM. n = number of studies.
Subjects n Kj dPK PKm IRIO IRIm
(mEg/Kg) (mEq/L) (mEq/L) (uU/ml) (tiU/ml)
Normals 4 1.72 1.15 5.11 7.5± 7.3±
(1.4-2.1) (.6-1.9) (4.6—5.?) 2.7 2.5
ESRD 12 0.84 1.57 5.41 16.5± 15.6±
(.7-.9) (1.1—a2) (4.o-6. 1.5 2.2JO A 1 0.90 1.29 4.69 - -
B— 1 0.75 3.19 7.42 — —
Therefore we were unable to demonstrate insulin
release in response to infused Kt In the range of
P1< studied, a physiologic role for K-induced insu-
lin release (Knochel, KI 1977) is not confirmed.
However, markedly abnormal K+ tolerance in JD when
studied at normal TBK (but not when K depleted),
suggests that the presence of insulin may be re-
quired for cellular uptake of K when TBK is in-
creased.
EVALUATION OF UREA BY THE PATIENT HIMSELF—
A SIMPLE, RAPID AND SEMIQUANTITATIVE METHOD
WITH THE AID OF SALIVA.
A. Siidhoff, R. Kiuthe (Intr. by K. Lange)
Medizinische Klinik der UniversitHt,
D 7800 Freiburg, FRC.
Provided certain conditions are fulfilled
the urea content of serum can be evaluated
indirectly by measuring the urea content in
total saliva.
This method offers many advantages because
of its rapid and simple performance without
the need of canulation and without loss of
blood. Dietetic selfcontrol by patients with
renal insuffiency on protein limited diet is
possible and as well, an aggravation in renal
function can be detected earlier. Additionally
this method can serve as a screening-test for
detecting renal insufficiency in the popula-
tion.
• GLORULAR lgE DEPOSITS (lgE+) IN PATIENTS WITH
LUPUS NEPHRITIS (LN). Samir N. Tulna,* Francisco
Liach, Edmund L. Dubois,* and Shaul G. Massry. USC
Sch. Med., Dept. of Med., Los Angeles, California
This study in 2)41 pts with various renal dis-
eases, correlates the presence of glomerular lgE+
deposits in 2)4 pts with clinical and pathological
findings and course. The nephrotic syndrome was
present in 90% of them. 17 of the 2)4 pts had LN;
they were compared with 32 other LN pta without IgE
deposits (lgE—). The lgE+ pts were younger (28.1±
3.12 vs 39.2±2.13 yr), the duration of disease was
shorter (22.9±5.)45 vs 81.3±17.08 mo), the protein—
uria was heavier (4.3±0.51 vs 2.6±0.48 gr/2)4h), the
hypoalbuminemia more prominent (2.4±0.16 vs 3.2±
0.13 gr/l00 ml) and the hypocompleinentemia more
pronounced (68±6.33 vs 91±4.0)4 mg/lOO ml) than in
lgE— pts. Light and electron microscopy findings
were more severe in LN lgE+ pts than those without
lgE. Immunofluorescence studies showed mostly a
diffuse pattern of deposition in LN lgE-I- pts, while
it was focal in lgE— pts. All LI) pts were followed
for 3 yrs. lgE+ pts had a greater and more rapid
deterioration of renal function than lgE— pts (46%
vs 9%). In summary, it appears that the presence
of glomerular igE deposits in LI) p±s is associated
with more severe renal histological changes and
less favorable course than in LN lgE—pts. It is
postulated that the release of vasoactive sub-
stances as a result of the interaction between lgE
and the specific antigens on the glomerular capil-
lary walls may induce significant damage which
could explain the severe findings encountered in
lgE+ pts. It may be of value to do lgE studies in
renal pts since it is of prognostic significance.
• NON—RENAL INVOLVEMENT IN HENOLYTIC UREMIC SYNDROME.
Kirti Upadhyaya,* Kenneth Barwick,* Mark Fishaut,*
and Norman J. Siegel. Yale U. School of Med.,
Depts. of Ped. & Pathol., New Haven, Conn.
Over the past several years hemolytic uremic
syndrome has been considered an intravascular
coagulopathy which is localized to the kidneys.
The clinical outcome and histopathologic findings
in 12 children who presented with microangiopathic
hemolytic anemia, thrombocytopenia, and azotemia
are the basis of this report. Renal failure was
recognized early and appropriate therapy institu-
ted in all cases. Seven patients recovered
completely after a short period of oliguria. Two
patients had severe renal failure and required
bilateral nephrectomy for control of HBP: both
have been transplanted and have normal renal
function one and three years later. Three patients
died within 8 days of diagnosis: all 3 had been
anuric with unresponsive seizures despite early
dialysis. Histologic examination in these 3 pta
revealed fibrin throinbi and/or infarcts in brain,
colon, heart, liver, thyroid, lymph node, and
adrenal glands. Ischemic colitis and brain
lnfarcts were notably prevalent.
With early and appropriate therapy for renal
failure, the mortality in hemolytic uremic syn-
drome may be determined by the degree of non-renal
involvement, and supportive care may unmask
previously unappreciated systemic manifestations
of hemolytic ureinic syndrome.
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SWINE INFLUENZA VACCINATION IN RENAL TRANSPLANT
(RI) AND HEMODIALYSIS (Ho) PATIENTS. Robert L.
Winer, Marc H. Ellis*, Jeremiah G. Tilles*,
RF6Iow S. Mirahmadi. Medical Service, VA Hospi-
tal, Long Beach, CA and Dept. of Medicine, College
of Medicine, Univ. of California, Irvine, CA.
Because of the threat of a major influenza ep-
idemic in 1976, a national swine influenza vaccin-
ation program was instituted. The variable de-
grees of ininunosuppression in RI and renal failure
patients and the theoretical potential for altera-
tion of allograft function after immunization sug-
gested that these patients should not receive in-
fluenza vaccine. However, we offered vaccination
to these patients because of the marked morbidity
and mortality associated with Influenza. Bivalent
influenza A vaccine (A/New Jersey/76, A/Victoria/
75) was administered to ten RT and eleven chronic
HO patients. A positive response ( four-fold
rise in hemagglutinatlon Inhibition antibody titer
over the baseline) to one or both antigens was
found in 90% of RI and 73% of HO patients, with 60%
of the former and 36% of the latter responding to
both antigens. RI patients with creatinine clear-
ance 50 mi/mm had a greater probability of res-
ponding to two antigens than those with a clearance
< 50 ml/min (p=O.05). No adverse effects on allo-
graft function were noted. Influenza did not de-
velop and there were minimal side effects from the
vaccination. We conclude: 1. The humoral immune
potential for viral antigens, although not normal,
is not dramatically impaired in RI and chronic HD
patients. 2. Bivalent influenza A vaccine does
not induce or exacerbate renal allograft rejection.
3. Annual influenza vaccination is recommended for
these high-risk patients.
NON-OPERATIVE TREATMENT OF RETROPERITONEAL
FIBROSIS. Thomas D. Wooldridge* and John D.
Bower. Univ. of Miss. Medical Ctr., Dept. of
Medicine, Jackson, Miss.
The treatment of retroperitoneal fibrosis
(RF) has generally been ureterolysis, with
frequent recurrence. We report 2 cases treated
solely with medical therapy.
Case 1: Man age 57, presented with renal
failure. Radiographic studies and biopsy re-
vealed RF. A ureteral catheter was inserted
and 120 mg of Prednisone on alternate days
was begun. After 8 days of therapy the cath-
eter was removed and serum creatinine was
1.2 mg%. Nine months later serum creatinine
and IVP are normal on 20 mg of Prednisone
every other day.
Case 2: Man age 55, presented with renal
failure. Radiographic studies were charac-
teristic of RF. Renal failure resolved spon-
taneously when the patient suffered a massive
pulmonary embolus. Prednisone 100 mg on al-
ternate days was begun and 8 weeks after the
illness he has normal renal function and
IVP on 60 mg of Prednisone every other day.
Several case reports in the French literature
and one in the English literature have re-
ported responses to steroid therapy without
surgery and others have used steroids in ad-
dition to surgery. Our cases are the first
reported to be treated initally with alter-
nate day steroids. In patients with RF we
suggest that steroid therapy with or without
ureteral catheter drainage be considered as
an alternative to surgery, even in severe
renal failure.
• CANCER (Ca) INCIDENCE IN MEMBRANOUS NEPHROPATHY
(MN). Yamauchi. H.. Biava, C.G.*, Lee, J.C.*, and
Hopper, J., Jr., Univ. of Calif., San Francisco,
San Francisco, California.
The association of cancer with several types of
glomerulopathy has been recently well reviewed
(Eagen, J.W. and Lewis, E.J., Kidney Int'l 11:297,
577). In 1966, 101 patients with nephrotic syn-
drome (NS) mostly due to MN were reported from our
renal service, 11 of whom had Ca (Ann. Int. Med.
6:41, '66). Row, P.8., et al. (Quart. J. Med. 44:
174, '75) reported 66 cases of MN, 7 of which had
Ca. We now report the incidence of Ca in 100
patients, 33 females (F) and 67 males (M) age
14-82 yr. with MN studied from Jan. '57 to the
present. Eleven patients, 7 M and 4 F age 38-66
yr. had Ca established by tissue diagnosis (3 lung,
1 colon, 1 pharynx, 1 stomach, 1 cervix, 1 ovary,
1 cheek, 1 undifferentiated). The renal lesion
was established by lightmicroscopy in all biopsies
and confirmed by electron microscopy in 98 and
inniiunofluorescence in 62.
One F had had MS for 1 yr. when, at age 55, a
colonic Ca was successfully removed. MN was
treated with high dose prednisone with urine becom-
ing protein free within 1 yr. A second biopsy was
performed 7 yrs. after the first biopsy when urine
had been protein free for 6 yrs. The second
biopsy showed histologic resolution of the MN.
The relatively high incidence of Ca in our
series suggests that in patients with MN the pres-
ence of Ca should be suspected when not clinically
evident.
• QUANTITATION OF RENAL TUBULAR EPITHELIAL ANTIGEN
EXCRETION BY RADIOIMMUNOASSAY (RIA): A POTENTIAL
MARKER OF TUBULAR INJURY. R. Zager* and C.B.
Carpenter. Department of Medicine, Peter Bent
Brigham Hospital, Boston, MA.
A human proximal renal tubular epithelial anti-
gen (designated HRTEc*l) was isolated and purified
from a crude tubular preparation (FxlA) by a pro-
cess of salt fractionation, DEAE anion—exchange
chromatography, and Sephadex G—200 gel filtration.
Utilizing lz51 labeled HRTEci1 and a rabbit anti-
serum specific for the proximal tubular brush bor-
der, as determined by immunofluorescence microscopy
a RIA by competitive protein binding was developed.
HRTEn1 was demonstrated in serum (1.95—3.41 mcg/ml)
and in urine. A range for normal random urines
(0.2—1.14 mcg/ml) and 24 hour excretion rates
(230—670 mcg/24h) were determined. Extracts from a
variety of body organs also contained HRTEa1 but
in small amounts compared to kidney.
To assess the potential usefulness of measuring
urinary HRTEa1 excretion as a marker of tubular
injury 20 random urines from patients with a vari-
ety of renal disorders were assayed. Nine patients
with either chronic glomerulonephritis or chronic
pyelonephritis and 5 patients with pre—renal
azotemia all had normal HRTEct1 concentrations des-
pite wide variations in urine flow rates, the level
of renal functional impairment, and the amount of
proteinuria. However, 5 of 6 patients with either
acute tubular necrosis (ATM) or accelerated trans-
plant rejection had statistically abnormal ERTEa1
concentrations (either high, or undetectable late
in the phase of ATM). These results indicate that
measurement of HRTEn1 urinary excretion may be a
potentially useful marker of acute tubular injury.
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• BRAIN ALUMINUM (Al), RENAL IAILURE AND DEMENTIA.
A.I. Arieff, D. Armstrong*, J.D. Cooper, and
V. Lazarowitz. VAH and UCSF, San Francisco, CA.
Increased brain Al has been implicated in the
pathogenesis of dialysis encephalopathy in patients
with chronic renal failure (CRF). To test this
hypothesis, Al levels were measured in brain
(cerebral cortex) of patients (autopsy specimens)
who had: a) no renal disease; b) acute renal
failure (ARF); c) CRF; d) CRF treated with hemo-
dialysis (HO); e) CRF with dialysis dementia. Al
was also measured in brain of rats who were: a)
normal; b) CRF (1 7/8 nephrectomy) + oral Al; c)
normal + oral Al (10 ml Al (OH)3/day) for 30 days.
In Al loaded normal rats, brain Al (3.2 .7 mg/kg
dw) was greater than normal (2.2 1- .9 mg/kg dw, p
<.05). Brain Al in CRF rats (4.0 1.1 mg/kg dw)
was also greater than normal (p<.OO1).
Brain Al was 1.9 ÷ 0.4 mg/kg dw in 26 patients
who died of unrelated causes. In 10 post mortems
of patients with ARF (mean duration 8 days) brain
Al was increased to 4.0 0.9 mg/kg (p<O.OOl). In
patients on chronic HO brain Al was 10.9 + 6.4
mg/kg dw (p<0.Ol). In patients with CRF for 4-7
yrs, not treated with HO but receiving Al (OH)3,
brain Al was 9.8 2.4 mg/kg dw (p<.Ol). No
patients had encephalopathy. In 1 patient with
dialysis dementia brain Al was 25 mg/kg dw. Con-
clusions: Both oral Al(OH)3 loading and azotemia
increase brain Al in patients and animals. The
magnitude of the increase depends on duration of
Al loading, renal function and occurance of HO.
Dementia does not appear to be due to high brain
Al, but appears to permit accumulation of Al in
brain despite HO.
INCREASED SURVIVAL IN UREMIA OF SYSTEMIC DISEASES
TREATED WITH HEMODIALYSIS. Morrell M. Avram,
Ghassan Al_Achkar,* and Mado Gan. Long Island
College Hospital, Div. of Nephrology, Brooklyn,
New York.
To assess the applicability of dialytic therapy
(M.D.) in renal failure due to systemic disease an
analysis of patients treated between 1962 to 1977
at one hospital center was conducted. To compare
mortality and morbidity 141 patients suffering with
intrinsic parenchymatous disease - glomerulonephri-
tis (CGN), were matched with 120 patients with
uremia caused by renal involvement secondary to
systemic disease.
Of 141 CGN patients 96 (68%) are alive or trans-
planted - mean of 73.1 mos. on MD (longest 181
mos.). Major morbidity in this group: osteodys-
trophy 64%, cardiovascular 53%, hypertension 43%.
A total of 120 patients (7S males and 45 females)
with systemic disease fell into 10 diagnostic
groups including diabetes mellitus (53), SLE (12),
amyloidosis (5), multiple myeloma (6), uric acid
nephropathy (10), sickle trait (7), TB (6), bac-
terial endocarditis (2), heroin nephropathy (15),
analgesic nephropathy (4). Overall survival ranged
from 0 in endocarditis, to 55% (36.3 mos.) in dia-
betes, to 100% (mean 34.2 mos.) in TB and was com-
parable to that in CGN. Morbidity was clearly dis-
ease related. Example: 94% of diabetics had sep-
sis and 83% angioaccess difficulties, while in
urate nephropathy 90% of patients had cardiovascu-
lar disease.
From this experience we infer that long term
survival without excessive morbidity may be anti-
cipated for most uremic patients with systemic
disease.
• COMPARISON OF HEMODIALYSIS (HD) AND POST—DILUTION
HEMOFILTRATION (HF) ON AN UNSELECTED DIALYSIS P0—
PULATION (ESRF). C.A.Baldamus*,S. Shaldon* and
K.M.Koch* (intr.by W.N.SUKI).Dept. of Nephrol.,
Un v . Frankfurt, Germany.
Recently it has been claimed that HF controls
dialysis resistant hypertension"and reduces inci-
dence of hypotension and cramps during fluid remo-
val .Six stable ESRF patients (BW 40—79 Kg,age 17—62,
3 hypertensive,creatinine clearance (Ccr)0,5—2,8 mV
mm, unrestricted protein diet) previouslydialysed
> 3 month were studies during HD (8 weeks,Gambro
Optima,13,5 ,u, 3x6 hr/weel and HF (16 weeks,RP6,
3x6hr/week6Oml/min filtration. Leanbodymass (to-
tal body Kt),extracellular volume (exchangeable Na1,
6W and BW/treatment, were constant throughout.
Serum chemistry:
urea creatinine PO osmolality
mg/dl mg/dl mg/dl mOsm/Kg
HD 165+50 12,9+3,3 5,9+1,4 294+ 7,1
HF 225T36 14,7+3,7 7,6+1,9 314+ 14
p < o.ol o,o2 o,ol o,oo1
Weight loss with symptomatic BP drop occured in 7%
of HF and in 13% oF HD in spite of simi larrnOsm/l
(HD:ll.7±5,6;HF:lO,6+7,2). However,cramps occured
in 35% of HF compared to 15% in HD. BP in the hyper-
tensive patientsdid not change during4month of
HF (HD:160/93+5/3;HF:162/93+13/5mmHg). HF offers
the benefit of controlled fluid removal at the ex—
penseof small molecule clearance. HF is unsuitable
for large males on unrestricted proteindiet. However
itwas beneficial toan elderly, arterioscleroticpa
tient with fluid removal problems andwitha residual
function(Ccr:2,8 mi/mm). ThevalueofHFatthepre-
sent as a routine procedure for the majority of
ESRF patients seems to be limited.
• EFFECT OF ULTRAFILTRATION AND DIALYSIS ON BLOOD
PRESSURE AND CARDIAC OUTPUT. Jonas Bergstrom, B.
Wehie, IL Asaba, J. Castenfors, P. FUrst, A. Grahn,
B. Gunnarsson, S. Shaldon. Dpt Nephrology St Eriks
sjukhus and Sodersjukhuset, Stockholm, Sweden.
We have earlier shown that a higher rate of
ultrafiltration is tolerated without fall in blood
pressure (BP) when performed alone than when dia-
lysis (0) occurs simultaneously, and that D with-
out UF is also associated with BP reduction. We
studied the hemodynamic response to UF and in 7
RDT patients using a Gambro UDM apparatus by which
the UF and D procedures can be separated (UF is
prevented during 0 by applying positive pressure
in the dialysate) UF alone (2 1/h) during 1 h was
performed either before of after a 3 h period of 0
without UF. Cardiac output (CO) (dye dilution using
Cardio Green), heart rate (HR), stroke volume (SV),
BP and total periferal vascular resistance (TPVR)
were measured. During UF alone CO and SV decreased
but HR was unchanged. TPVR increased resulting in
unchanged BP. During 0 following UF mean BP de-
creased mainly due to a decrease in TPVR. Starting
with D alone resulted in a decrease in TPVR while
CO and HR increased. The diastolic 61' fell. During
the following UF period CO and SV decreased but no
further fall in BR occurred. The results show that
UF—induced hypovolemia with decrease in CO is com-
pensated for by vasoconstriction which prevents
hypotension. Solute shifts (fall in osmolality?)
during D result in vasodilatation which interferes
with the adaption to hypovolemia and facilitates
hypotens ion.
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• HEMAGGLUTINATION—INHIBITION ANTIBODY RESPONSE TO
BIVALENT INFLUENZA VACCINE IN AN HEMODIALYSIS POP-
IJLATION. W.A. Briggs, S.K.Mahajan, R.G.Brackett*,
F.D.McDonald. Wayne State Univ. School of Medicine
and Warner Lambert/Parke Davis, Detroit, Michigan.
Immunization Is recommended for patients with
chronic renal failure when influenza viral spread
through the community Is anticipated. Multiple
defects of the immune response have been reported
in uremic pts, including poor antibody(Ab) response
following vaccination. We gave 34 hemodialysis(HD)
patients bivalent vaccine for A—Victoria and Swine
Strains of influenza. These pts received thrice
weekly hemodialysis for the usual spectrum of end—
stage renal diseases. They were then evaluated
for their ability to develop protective serum Ab
levels serially during the next 6 weeks, the Ab
response being assayed by hemagglutination inhibit-
ion techniques. Sixteen of the patients were
further studied serially after a "booster shot.
% of pta E Ab titerl:4O Victoria Swine
29% 18%
74% 68%
prior to 1st injection
after 1st injection
¾ of pts E4—fold +Ab titer
after first injection 59% 68%
The Ab response, expressed either as4—fold rise
in titer or development of titer 1:40, in our HD
pts is not different from that reported in normals
of comparable age. There were no apparent distin-
guishing characteristics between responsive vs non—
responsive pts. One of 4 pts with <1:40 titer to
Victoria and 2/5 to Swine pre—booster developed
1:40 afterward. Thus our data demonstrate Ab re-
sponses in HD pta equivalent to those in normal
subjects following a single shot of influenza vac-
cine. They show no additional benefit and there-
fore no justification of any risks/expense from a
booster shot in the majority of pts.
DACRON GRAFT DIALYSIS FISTULA. James F. Burdick,*
William Scott,*. N. Tolkoff—Rubin, and A. Benedict
Cosimi5. Mass. General Hospital, Boston, Mass.
Twenty patients in whom all possible sites for
conventional vascular access for hemodialysis were
exhausted underwent construction of a Filamentous
Velour Dacron Graft fistula between brachial artery
and axillary vein. Hemodialysis via the dacron
graft was easily and successfully instituted in 19
of these patients, one patient having died of a
myocardial infarction prior to the use of the
graft. Post—dialysis hemostasis was easily schiev—
ed. During a follow—up period of 2 to 20 months,
one graft was removed because of infection which
subsequently cleared with systemic antibiotics,
and one was removed because of erosion of overlying
skin. There were 8 episodes of graft thrombosis,
and in all 8 the grafts were successfully returned
to use by either simple thrombectomy (6 patients)
or revision of anastomotic stenosia (2 patients).
Nine grafts(47%) have been complication—free and
16 (84%) continue to be used for dialysis (or were
used until the time of death or renal transplanta-
tion).
Hemodynamic studies revealed high flow rates
(300—1900 cc/mm) in most patients without evi-
dence of cardiac failure or peripheral ischemia.
A moderate compromise of distal flow was unexpect-
edly observed in 2 patients with fistula flow rates
less than 300 cc/mm; the data for all patients
indicate that flow both in the fistula and in the
distal vasculature is determined by the resistance
in the prox*mal brachial artery.
This initial experience suggests that greater
than 80% of these dacron grafts can provide long—
term dialysis blood access in an otherwise extreme-
ly difficult patient population.
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CLLiICAL VALUATION OF THE EFFECTS & SIDE EFFHCTS
OF LONGTERN FLU OXfl5TERONE( FM) TThRAPY ON ANFMIA
OF HEMODIALYSIS PATIENTS: Tal J, Chung, Chang H.
Yun' Charles H. Myers, Robert S. Morrisons Renal
Division, Lemuel Shattuck Hospital, Boston, Mass.
FM (10mg female, 30mg male/day) were administered
to 20 severely anemic pts, whose Hot were average
20.2), required repeated transfusion(TR) to keep
asymptomatic Hot level. Pts were stabilized with
hemodialysis for 12 months prior to therapy and
kept on folio acid, iron, vitamins and minimized
blood loss, Their Ccr was less than 5ml/rnin/N2,
BUN 79±5mg%, Cr.1L.3±lmg predialysis. Therapy
maintained upto 7 years(20 pts for 1 yr; 11 for 2;U for 3; 10 for L; 6 for 5; 5 for 7 yrs) & Hot,
Wt, TR(unit/month/pt) were compared in 2 groups
hAll 20 pts,vs. II: 6 pts on longterm therapy.
YEARS 2fl i._ ._i ii. .t)L Zi..
Hot I
(%) II
Wt L(kg)
20,2
1W6j7
97
Q.!2jP1L950 263l 'J6.l63. Z1.2 21.
61.0 61.7 62.9 63.8 6 8 ;8.
TR I
(u/rn) II
Q 07
Q
QL
Q,3j QJ9
nL 0.1 0.22
0.22
Therapy was discontinued temporarily, if there was
any acute illness or hyperlipidernia. Hot level was
significantly elevated and TR was marked reduced
progressively in each additional year of treatment.Hirsutism in all female pts; hyperlipidemia in 1
pt; excessive Wt gain & hypertension in 1 pt and
2 deaths were related preexisting severe ASHD arid
acute NI in pt & liver failure due to alcoholic
cirrhosis in the other pt. No abnormal 1ST were
noted during the longterin therapy including 7 of
the chronic hepatitis pta. No testicular tumor,
priapism or other endocrine dysfunctions were noted
among all patients group.
• ERYTHROCYTE SODIUM TRANSPORT IN PATIENTS
ON CHRONIC HEMODIALYSIS. C.H. Cole, Dept. of
Med. McGill University, Montreal, Canada.
Patients with chronic renal failure demonstrate
a decrease in the rate of active sodium efflux
from their erythrocytes, a decrease in erythrocyte
membrane NaK ATPase, and an elevation of the con-
centration of sodium within their erythrocytes.
Following renal transplantation these phenomena
are reversed; erythrocyte sodium efflux and mem-
brane NaK ATPase are increased to supranormal
levels, and red cell sodium is decreased.
We have now done detailed studies of erythro—
cyte sodium transport in 9 patients on chronic
hemodialysis, and 9 paired controls. Red cell
sodium was 5.7 0.3 mmol/L.RBC in the patients
and 6.5± 0.3 mxnol/L.RBC in the controls. NaK
ATPase activity was 36.5 4.7 nmol Pi/mg. membrane
suspension/h in the patients and 4O.lt 5.1 nmol
Pi/mg. membrane suspension/h in the controls. The
rate constant for total sodium efflux (okN), the
ouabain sensitive rate constant for sodium efflux
(okNouab), the total sodium efflux expressed as
mmolL.RBC/h (total pump) and the ouabain sensi-
tive sodium efflux (ouabain pump) are shown below:
°k °k ouab total ouabaln
Na Na pump pump
Patient O.5O.O4 O.33.O3 2.08±.1l l.37.08
Control O.46.O2 O.33t.O2 2.l2±.lO l.46±.09
We conclude that the abnormalities in erythro—
cyte sodium transport observed in uremia are com-
pletely corrected by chronic hemodialysis. The
apparent 'overshoot' phenomenon noted in trans-
plant patients does not occur. Such studies
could be of use in assessing the adequacy of long
term dialysis.
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AMINE GENERATION RATES IN CHRONIC DIALYSIS
PATIENTS. Robert W. Cox,* Michael L. Simenhoff,
D. Gwendolyn Ross,* Benno U. Ihle,* James F.
Burke, Leopold J. Streletz, and Norman Lasker.
Jefferson Medical College, Philadelphia, Pa.
Generation rates for urea and creatinine are
currently used in formulating optimal dialysis
regimens in some chronic intermediate dialysis
centers. Excessive amine production in the gut
with bacterial overgrowth in uremia has been re-
ported, and we have now studied amine generation
in a similar group of dialysis patients. The
aliphatic amines dimethylamine (DMA) and
trimethylasnine (TM) are thought to be freely dif-
fusible and distribute in a one compartment system
similar to that of urea and creatinine.
Four chronic dialysis patients dialysed for 5
hours 3 times weekly on Ganthro kidneys were stud-
ied. Diet consisted of approximately 80 Gm.
protein and 30 Kcal/Kg. No patients were receiv-
ing antibiotics. The Stanford one compartment
model adapted to a Monroe 1860 computer was used
to determine generation rates. Dialyzer clear-
ance was corrected for ultrafiltration.
The mean (± SEM) generation rate of DMA was
0.89 0.10 mg/mm. and of TMA was 1.51 0.45 mg/
mm. The calculated volume of distribution was
variable suggesting a larger volume than total
body water in 2 patients. Electroencephalograms
(expressed as % power) were grossly abnormal
(over 30%) in 2 patients whose mean generation
rates were 0.95 mg/mm, for DMA and 1.93 mg/mm.
for THA,
Generation rates of known toxic metabolites
maybe an important index of adequacy of dialysis.
Further cases are being studied.
THE UPPER ARM A-V FISTULA FOR CHRONIC HEMO-
DIALYSIS: A THREE YEAR FOLLOW—UP. F.J. Dagher,*
R.L. Gelber,* and J.L. Sadler. Univ. of Md.
Hosp., Dept. of Surg. & Med., Bal., MD.
We have introduced an upper arm A-V fistula as
an alternative procedure in patients whose pre-
vious vascular accesses had failed. In construc-
ting this fistula, the basilic vein in the upper
arm is mobilized and relocated in an anterior sub-
cutaneous tunnel, then anastomosed to the brachial
artery in the antecubital fossa. Over the past 3
years 63 such fistulae were performed in 62 pat-
ients. Our experience and results are presented.
There were 28 males and 35 females ranging in age
from 14 to 76 years. All had undergone a minimum
of 2 or 3 previous conventional procedures. To
date 43 fistulae have been used for dialysis; 23
of these have been used for 1 to 11 months, 12
for 12 to 23 months and 8 for 24 to 36 months.
Applying life table analysis on all fistulae
used the rate of continuation of fistula function
at 30 months is 86% 6%. Complications in these
patients include 2 false aneurysms, both success-
fully repaired, 1 episode of embolization to index
finger. Of the 20 fistulae not used for dialysis,
2 were technical failures, 5 thrombosed spon-
taneously between 1 and 8 months, 1 was too deep,
3 patients died and 9 remain patent. One patient
died 15 days following his operation from severe
infection and hemorrhage. The important charact-
eristics of the upper arm fistula are: single
vascular anastomosis, its anatomic continuity
with the axillary vein and its ease of cannula-
tion and the absence of foreign material. It
provides long-term patency associated with
minimal complications and low failure rate.
ARTERIOVENOUS FISTULAS: EXPERIMENTAL AND CLINICAL
EXPERIENCE EMPLOYING GLUTARALDEHYDE TANNED HUMAN
UMBILICAL CORD VEINS. Herbert Dardik*, Austin
Pattner, Ibrahim Ibrahim*, Ernest DeSalvo, Irving
Dardik*, Steven Frier. Englewood Hosp, Depts. of
Nephrology and Surgery, Englewood, N.J. Meadox
Medicals, Div. of Biologic Graft Research, Oakland
N.J. New York Univ. Medical Center, Lab, for
Experimental Medicine and Surgery in Primates, New
York, N.Y.
Human umbilical cord veins were employed as
arteriovenous fistulas (AyE) in baboons and
additionally in nine maintenance hemodialysis
patients, in whom conventional fistulas had either
failed or were not possible. The graft material
was tanned with either dialydehyde starch (DS) or
glutaraldehyde (GA). The latter (GA) was more
effective and superior from both morphologic
aspects. Twelve of twenty experimental fistulas
in baboons remained patent during the period of
study (three weeks to six months). Ten clinical
AVF were established. Two patients died in the
postoperative period with functioning fistulas.
One graft was removed after four months of
continous dialysis because of infection. Two
others occluded at one and six months. Four AVF
continue to function up to twelve months after
implantation. Tolerance to repetitive punctures
has been demonstrated in over four hundred and
fifty dialyses. Flow rates comparable to those
achieved in other prosthetic devices have been
achieved through AVE. Preformed loop grafts used
in the latter five AVE obviated problems of kink—
ing and limitation of maximal flow. It would appear
that the human umbilical vein AV would offer a
durable alternative to currently employed
prosthetic materials.
• METABOLIC FATE OFACETATE-1-14C DELIVERED DUR-
ING HEMODIALYSIS (HD) IN HUMANS. W. Davidson,
M. Srikantaioh*, R. Morin*. Depts. of Med. & Path.,
UCLA—Harbor General Hospital, Los Angeles, CA.
Large quantities of acetate (AC)are delivered to patients
during routine HD therapy. Most, if not all, of the AC is
believed to be metabolized to C02 and H20 via the citric
acid cycle. However, some AC may enter other metabolic
pathways, such as lipid biosynthesis. This study was under—
token to measure directly the metabolic fate of acetate—i—
14C delivered during HD in patients with chronic renal
failure. Five patients were dialyzed against a standard
AC—containing solution using a hollow fiber kidney (Dow
Model 1 .3). Blood flow rate was 200 mI/mm; dialysate
flow rate was 500 mI/mm. AC—i —14C was infused into the
venous line at a rate of 25jiCi/hr. 14C02 in expired air
was measured continuously for 24 hours by means of a
vibrating reed electrometer—ion chamber method. Radio-
activity lost to dial'sate consisted of a "volatile" compo-
nent (i4CO2and H'4CO) and a "non—volatile" compo-
nent (AC—i—'4C) which were measured by scintillation
counting. The results were:
% AC-14C recovered
Expired 14C02 as diolysate Total
"Volatile" "Non—Volatile"
58.0±1.7 12.2±0.1 13.4±1.1 83.6±0.9
The fate of the unrecovered radioactivity is unknown; a
small (<1%) but significant amount was incorporated into
plasma lipids, especially the phospholipid fraction. It is
concluded that a significant percentage (16%) of AC de-
livered during HD is not metabolized to CO2 and may enter
alternate metabolic pathways, i.e., lipid biosynthesis.
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PROTECTION BY L-TRYPTOPNAN OR NALOFENATE AGAINST
NYPERLIPIDEMIA & ACUTE OR CNRONIC ANINONUCLEOSIDE-
NEPNROSIS IN SUCROSE/LARD-FED RATS. K.D.G.Edwards
& tech. assts. J.C.Strachen*,S.A.Levy*& C._F.Chui*.
Cornell U./Memorial Nosp.,Dept.Med.,New York,N.Y.
Nyperlipidemias (raised plasma triglycerides,
PTG, or total cholesterol, PTC, or both) a hypo-
tryptophanemia may be risk factors for chronic ren-
al disease (Edwards, Artery 3:135—149,1977).In this
study, plasma tryptophan (PTrp,pg/ml), urinary tot-
al protein/creatinine (UTPr/Cr,mg/mg) & PTG, FTC &
blood urea-N (BUN) (mg/dl) were measured two weeks
after 1 i.p.i. of aminonucleoside (An) (90 mg/kg)
in rats fed high—sucrose (60%)/lard(5%) (NSL) diets
with or without 1% Trp supplement, as follows: -
Table: Av. PTG FTC PTrp UTPr/Cr BUN
NSL(n=8) 160 78 22 4 16
NSL+An 1$ 683•t 231t lot 57t 33t
NSL+Trp " 102 57 25 6 21
NSL+A+T " 552 151* 15* 35* 24*
taignificant change or *protection (P< 0.05)
In a long-term (1 y) study, a 7-fold increase
in PTG & a 2—fold rise in FTC were obtained by fee-
ding NSL or 45%—sucroae,20%-lard diets to rats, vs.
standard pellet diet (normal,n.). The sucrose-lard
diets aggravated the dagrea of renal damage induced
by An as abova (14C—inulin claarance,Cin=58% &
p-aninohippurate c1aarancaCpah=6l% of n.), & the
NSL diet increased UTPr/Cr(570% of n.). Nalofanata
(a hypolipamic, hypouricamic clofibrate-like drug),
0.05% in diets, largely controlled hyperlipidemia
(PTG twice,PTC 1.3 x n.), prevented proteinuria in
An—treated rats (UTPr/Cr 143% of n.) a protected
against chronic renal failure (Cm 95%, Cpah 100%
of n.; P<O.0l a 0.05, respectivaly). Thus Trp a
halofenate ware found to have renoprotectiva act-
ivity in rats with hyperlipidemia & renal disease.
THE INCIDENCE AND NATURE OF ACUTE INFEC-
TIONS IN CHRONIC NEHQDIALYEIS PATIENTS
by R.G. Endreny, E. Visconti,* B.P.King,
C. Petar,*, J.A. Chazan. Brown University,
Rhoda Island Hospital, Artificial Kidney
Center of Rhoda Island, Providence, R.I.
All hospitalizations for acute infec-
tious processes among 85 adult patients on
chronic hemodialysia for at least 6 months
were evaluated for the year 1976. Patients
who had been transplanted or were on ster-
oids or immunosuppressives were excluded.
There ware a total of 92 hospital admis-
sions among 47 patients, 25 of which (21
patients) were for infections. These
infections included: bacteremia 2, pyalo-
nephritis 2, access infection 7, pneumo-
nia 7. Ten were bacteriologically proven
while the remainder ware diagnosed on
clinical findings and response to treat-
ment. All proven infections were due to
common gram negative or gram positive
bacteria while infections with unusual
bacteria or fungi were not observed.
The age of the patient, the cause of
renal failure or the number of months on
dialysis were not correlated with the in-
cidence or nature of the infection. One
patient died of sepsis but the remainder
responded promptly to therapy.
Conclusion: Infections in this group
of patients occurred freguently, were
invariably due to common pathogens and
responded promptly to appropriate therapy.
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PULMONARY CALCITICATION IN HEMODIALYZED (HD)
PATIENTS (Pta). P.F. Faubert*, W.B. Shapiro,
3. Groaa*, B. Bondi*, S.Y. Chou and 3.0. Porush,
Brookdale Hospital Medical Center, Division of
Nephrology, Brooklyn, New York.
Netastatic pulmonary calcification ia a well
known complication in pta on chronic ND. To date,
pre—mortem studies have been limited to pta pra—
aenting with calcification on chest x—ray. Twelve
pta on RD with normal cheat x—raya selected at
random had a technetium pyrophoaphate (TCP) (a
calcium seeking radionucleotide) and a technetium
macroaggregated albumin lung scan (TC) and, in 6
inatancea, pulmonary function atudies (PFS). TC
scan was negative in all pta. Eight pta had a pos-
itive TCP scan (GRP I) and 4 were negative (GRP
II). GET I pta were on RD for 31±8 months. Five
had respiratory aymptoma and 2 had prior parathy—
roidectomy (P1K). GRP II pta were on RD for 15±5
months (pçOl). One had reapiratory aymptoma and
none had PTX. PFS in 4 pta in GRP I showed marked
decrease in diffusion capacity and moderate to
marked obstructive disease. PFS in 2 pta in GET II
ahowed only mild to moderate obstructive diaeaae.
Serum Ca, P04 and parathyroid hormone, blood
gases, aa well as vitamin D and Ca therapy were
similar in both groups.
This study demonatratea that pulmonary calcifi-
cation may be detected ante—mortem by use of ICP
scanning in pta with normal cheat x—ray and nega-
tive TC acanning. The remarkably high incidence of
pulmonary calcification in the preaant study (67%)
is similar to that recorded in autopsy series of
ND pta and correlates with the length of time on
ND. Based on theae findings we urge that all pta
on chronic RD have periodic TCP acana, particu-
larly thoae with unexplained respiratory diatresa
aince appropriate management of these pta would
not be possible without knowledge of this compli-
cation.
EVOLUTIONARY OESIGN OF A SUITCASE KIDNEY. Eli A.
Friedman, Steven R. Savitz*, James T. Nutchiaaon*,
* *Robert S. Galonaky , Richard L. Reasert and David
Shen*. Downstate Medical Center, Dept. of Ned.,
Brooklyn, N.Y. and Union Carbide Corporation,
Tarrytown, N.Y.
To facilitate consistent performance of our com-
pact travel hemodialyaie system a microprocessor
(microcomputer) (NP) is now utilized for control
and monitoring of all functions. With logic and
memory circuits in microelectronic chips mounted
on a single. plaatic card the NP steps through in-
structions stored in a programmable read—only mem-
ory (PROM) which directs ita interaction with
other ayatem elements, Data generated while dial—
yaia ia in progreas (conductivity, temperature,
pressures) are atored in a random—access—memory
(DATA RAM). Componenta are linked by input/output
interfaces which allow instantaneoua transfer ot
information and control signals between NP and
pumps, heaters, line clamps and sensors. PROM al—
lowa ease in program and fixed data modification.
Low power drain (3 amps at 115 volta) insures aafe
operation with existing hotel line sources.
Using a 20L dialysate batch renewed twice dur-
ing a 5 hr hemodialysia, a reduction in blood urea
nitrogen of 68% and serum creatinine of 54% ia ef-
fected at a QE of 200 ml/nin. Dialysance and
clearance at go minutes (bath change time) for
creatinine were 125 ml/min and 74 ml/min, Patient
acceptance of this push button continuoua digital
readout (light emitting diodes) compact system has
been poaitive. Simplifying self hemodialyaia by
microelectronics may prove a stimulus for more
patients to elect home hemodialysia.
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• ENDOTOXIN—INDUCED ASEPTIC PERITONITIS IN PATIENTS
TREATED WITH MAINTENANCE PERITONEAL DIALYSIS.
V. C. Gandhi, M. R. Kamadana,* E. 0. Osanloo, G. W.
Viol, T. S. Ing, J. A. Robinson,* W. P. Geis,* and
J. E. Hano. VA Hospital, Hines; Loyola University
Stritch School of Medicine, Maywood, IL.
Aseptic peritonitis is a newly described com-
plication of maintenance peritoneal dialysis. This
entity is characterized by all the manifestations
of peritonitis but cultures of the peritoneal
fluids and the dialysate returns are always sterile.
Aseptic peritonitis occurred in 5 of our 20 pa-
tients who received maintenance peritoneal dialysis.
All the patients harbored Tenckhoff's permanent
peritoneal catheters and were dialyzed thrice
weekly using automatic dialysate delivery machines
and commercially available dialysate concentrates.
All but one had abdominal pain as the presenting
symptom. Diffuse abdominal tenderness was present
in 2 patients, fever in 2 and chills in 1. The
most consistent finding was a cloudy effluent with
white cell counts exceeding 400 per cu mm. The
majority of cells were polymorphs. All the pa-
tients were treated with continuous peritoneal
lavage with the addition of heparin to the dialy—
sate. All recovered within 3 days. Repeated cul-
tures of the peritoneal fluids were negative.
Serial serum viral antibody titers against common
viruses were normal. Endotoxin determined with
the limulus lysate method was found in dialysate
but not in water samples. We conclude that endo—
toxin in the dialysate was responsible for the
aseptic peritonitis and its presence should be
searched for in similar cases.
PENILE VASCULAR CALCIFICATION IN PATIENTS TREATED
WITH MAINTENANCE DIALYSIS. V. C. Gandhi, B. D.
Pakkala,* D. V. Bhate,* T. S. Ing, W. P. Geia,*
R. A. Said,* and J. E, Hano. VA Hospital, Hines;
Loyola University Stritch School of Medicine,
Maywood, IL.
Progressive generalized vascular calcification
involving the medium and small vessels is a well
recognized complication of chronic renal failure.
Accidental discovery of calcification of penile
vessels in one of our patients during a metabolic
bone survey prompted the present study. Roentgeno—
graphic studies of 20 patients receiving mainte-
nance hemo— or peritoneal dialysis revealed cal—
cinosis of penile vessels in 4. These 4 patients
had been treated with either form of dialysis for
at least 3 years. One patient, a diabetic, devel-
oped ischemic necrosis and gangrene of the glans
penis. The other 3 patients were not diabetics.
One of them had an ischemic ulcer on the right in-
dex finger which healed after improvement of dialy-
sis and normalization of serum phosphate. Roent—
genographic studies of all 4 patients revealed dif-
fuse demineralization of bones as well as evidences
of secondary hyperparathyroidism in the form of
aubperiosteal resorption of clavicles and pha-
langes. In addition,extensive vascular calcifica-
tion of small and medium—sized vessels of the
hands, the feet and the pelvis was found. The mean
serum calcium was 8.1 mg%, serum phosphorus, 7.2
mg%, and alkaline phosphatase, 200 International
units. Serum parathyroid hormone levels determined
in 2 patients were elevated. This experience
delineates that penile vessels are not exempt from
the vascular calcification that may occur in pa-
tients managed with maintenance dialysis.
ACUTE AND LATENT ABDOMINAL COMPLICATIONS RESULTING
FROM PERITONEAL DIALYSIS CATHETERS. W. Peter Geis,*
Vasant C. Gandhi, Remegio M. Vilbar,* Todd S. Ing,
and Jessie E. Hano. VA Hospital, Hines and Loyola
Stritch School of Medicine, Maywood, IL.
Peritoneal dialysis catheterization has been
promulgated as a procedure with low morbidity. How-
ever, our experience with 520 catheterizations in
2 years with renal failure patients delineates
significant morbidity. Temporary catheters were
inserted in 90.4%; permanent catheter in 9.6%.
Fifty—six patients (10.7%) experienced serious com-
plications. Of these, 16 complications were direct-
ly related to temporary catheter insertion requir-
ing immediate operation. Indications for operation
were: catheter bleeding (10); succus entericus
efflux (4); diarrhea (2). Early signs suggesting
partial bowel cannulation were: catheter malfunc-
tion, efflux of turbid fluid, and early peritoneal
irritation. Factors increasing risk for catheter
injury were: obesity; abdominal distention; pre-
vious surgery; organomegaly; 28 patients developed
peritonitis from catheter usage; these were treated
with antibiotic catheter lavage. The remaining 11
patients experienced insidious onset of bowel ob-
struction, or abdominal abscess formation with
aecites 2 to 18 months after catheter insertion.
Bowel obstruction was due to catheter malplscement.
All seven patients with occult abscess formation
presented with intractable ascites and muscle wast-
ing. This experience delineates: the spectrum of
acute surgically—correctable complications from
temporary catheter insertion; early signs suggest-
ing catheter injury; latent complications from
peritoneal catheters; and elucidates a syndrome of
ascites and muscle wasting associated with occult
abdominal abscesses.
THE USE OF THE ALLEN-BROWN SHUNT ON MAJOR BLOOD
VESSELS FOR HEMODIALYSIS. R.L.Gelber*, and J.L.
Sadler., Univ, of Md., Dept. of Surg. and Med.,
Balto, Md.
From June, 1975 through August, 1977, 37 Allen
Brown shunts have been utilized for hemodialysis
in a total of 16 patients, all of whom had under-
gone multiple previous vascular access procedures.
The vessels utilized have been the brachial
artery, cephalic vein and basilic vein in the
arm, and the superficial femoral artery and vein
in the thigh.
Mortality and morbidity related to the pro-
cedure has been virtually nil. There was a single
case of delayed wound infection.
19 shunts have been anastamosed to arteries,
18 to veins. There have been no failures of an
arterial shunt, with the longest duration of use
being 27 months. Six of the early vein shunts
failed (after usage of 9 days to 10 months)
because of thrombosis or low flow. The problem
seems to have been solved by modifying the manner
in which the dacron tip of the shunt is bevelled
prior to anastamosis, an apparently critical fac-
tor. There have been no failures in the most
recent eight cases, and the longest duration of
use on a vein shunt is now 10 months.
The principal advantages of the shunt on major
vessels have been high flows, a remarkable lack
of complications, ease of de-clotting when nec-
essary, and satisfactory patency.
BLOOD AND CEREBROSPINAL FLUID CHANGES ASSOCIATED
WITH REVERSAL OF HEPATIC COMA BY CHARCOAL HEMOPER-
FUSION (CHP). M.C. Gelfand, J.F. Winchester*,
J.H. Knepshield, S.L. Cohant, and G.E. Schreiner.
Department of Medicine, Georgetown University
Hospital, Washington, D.C.
The mechanism by which CHP reverses hepatic
coma in fulminant hepatic failure remains in
question. In this study, 9 patients in Stage IV
hepatic coma unresponsive to intensive supportive
therapy for 48 hrs were treated with I or more
CNP (4 hrs). Eight patients (89%) awoke, and 3
(33%) survived to date. Reversal of coma lasted
up to 25 days in non—survivors. Blood ammonia
(M + SE) was reduced from 315 + 33 ug% befora to
241 25 ug% after CHP (p < 0.05). The free
aromatic amino acids phenylalanine and tyrosine
were selectively reduced in plasma and CSF (p <
0.05) with CHP without reduction in branched chain
amino acids resulting in a rise in the mean molar
ratio of branched chain;aromatic amino acids (B/A)
In both blood (from 1.08 + 0.3 to 1.3 + 0.4) and
CSF (from 0.29 + 0.13 to L39 + 0.13) T < 0.05).
No changes in CSF epinephrine, norepinephrine, and
serotonin were seen, however, significant rises in
CSF cAMP from 4.6 . 0.5 umol/L to 6.3 0.5 umol/L
(p < 0.01) with CHP were observed. Since a
negative correlation between CSF cAMP levels and
degree of coms has been reported, the rise in CSF
cAMP levels may provide an explanation for
reversal of hepatic coma by CHP. Changes in CSF
amino acids with CHP add support to laboratory
findings that the blood brain barrier is disrupted
in hepatic coma. Reversal of coma by CHP may
allow sufficient time for hepatic regeneration or
hepatic transplantation.
• A CONTROLLED STUDY ON THE VALUE OF ORAL SUPPLEMEN-
TATION WITH ESSENTIAL ANINOACIDS (EAA) AND cz-KETO-
ANALOGS (01(A) IN CHRONIC HEMODIALYSIS.
E. Necking,* F.K. Port, N. Brehm,* R. Eobel,*
N. Brandl,* W. Prellwitz,* W. Opferkuch*. I. Med.
Universitatsklinik Mainz, Med. Microbiologie der
Universitat Bochum, Forschungsinstitut fur experi-
mentelle Ernahrung, Erlangen, W. Germany.
A latent protein deficiency has been reported
for patients undergoing chronic hemodielysia, and
substitution of dialyaia inducsd loaaea of amino—
acids has been recommended using EAA. This study
compares the effect of oral supplementation using
EAA or eRA with that of a placebo in stable dialy-
sis patients maintained on a liberal diet and hist—
idine. Group A (13 patients) received in a double
blind study daily 15 gm EAA or a placebo orally for
3 months with a subseguent cross—over. Group B (15
petients) ingested for 3 months daily 2.7 g/20 kg
nRA consisting of the usual mixture of 5 nKA and 3
EAA and histidine. This was followed by a 6-week
placebo period and the same nRA regimen for 6 weeks.
Fasting predialysis blood samples at 6—week inter-
vals were analyzed for hemetocrit, pH, Na, K, Ca,
504, BUN, creatinine, uric acid, trsnsaminase,
glutamyl transferase, Fe, cholesterol, triglyce-
rides, total protein end electrophoresis, pre al-
bumin, trensferrin, hsptoglobin, cholinesterase,
factor V, Vitamin A, retinol binding protein and
free amino acids. EAA and nRA were well tolerated.
No clinical changes could be detected for treat-
ment and placebo periods. In Groups A and B labora-
tory parameters revealed no important differences
between treatment and control periods. These find-
ings suggest that oral substitution of EAA or nRA
are of no benefit in stable, non—protein restricted
dialysis patients.
CHANGES TN EEG AND VISUAL EVOKED RESPONSES TN
PATIENTS WITH PERITONEAL AND NEN0DIALySIS. John
R. Hughes,5 D.N. Roxe, and F. del Greco. North-
western Univ. Ned. Sch. , Sect. of Nephrol./Hyper—
tens. , Chicago, Illinois.
The purpose of this study was to compare changes
in both electroencephslogrsphic (EEG) and visual
evoked responses (VER) in patients (32 trials) on
peritonesl vs. hemodislyeis. The resting KEG was
recorded from 4 different electrodes on magnetic
tape, computer analyzed with s Fast Fourier Trsns—
form (TYT) progrsm, integrated over various fre-
quency rsnges (delta, theta, alpha, bets), and then
calculated according to 4 different indices. The
VER was computer sversged from 3 different linkages
end each of the S major wsvelets were measured for
both smplitude and latency. Photic driving re-
sponses were recorded snd computer analyzed, es-
pecially for fundsmentel, harmonic, and subhermonic
responses. The results have consistently shown
that patients on hemodislysis demonstrate more
abnormsl vslues with regsrd to EEG bsckground
activity while those on peritoneal dialysis show
more abnormal VER's. The photic driving data show
greater ebnormslity in the hemodislysis group, a
finding consistent with the EEG data since both are
enslyzed for frequency response. Many significant
correlations hsve been found relating BUN to photic
driving data and also to EEG background activity.
A few eignificsnt relationships were found comparing
VER lstencies to BUN or crestinine values. It is
concluded that many significant relationships can
be found in the electrophysiologic data of uremics,
including differences between patients on periton—
eel end those on hemodislysie.
BENEFICIAL EFFECT OF DELAYED ONSET OF FUNCTION (DF)
AND HEMODIALYSIS (HO) ON CADAVER KIDNEY TRANSPLANTS
(Clx). B.A. Idelson, F. Logerfo,5 S.R. Cooperbend.*
Depta. of Med. and Surg., Boston Univ. Med. Ctr.,
Boston, MA.
In the last 24 months we have performed lB Clx
utilizing standard initial inmunosuppreasion with
ezathioprine, graft irradiation, and high dose
steroids but without ALG. Only 3 grafts had imme-
diate function (IF) and no ND; all 3 underwent
early irreversible acute rejection with return to
chronic dialysis within 6 weeks. Conversely, 15
grafts with DF+ND had 1 year graft survival of 64E,
significantly different from the IF group (p<.OS).
In the DF+HD group the mean number of post trsns—
plantation ( Ix) ND wss 5.7, the mesn leet ND wee
11.5 days Tx and the mean onset of renal function
(first fall in the serum creatinine) wee 11.1 days
Ix. In this group the first acute rejection
occurred 23.5 days Ix. The IF group hed their
first rejection 12.7 days Ix. There wee e strong
positive correlation between the duretion of MD
(r.82,p<.UO1) and the number of ND (r=.80,p<.OOl)
with the time of the first rejection episode.
DF+HD wee also correlated with delayed occur-
rence of the first acute rejection in a previous
group of patients (N=30) who received e potent pre-
paration of ALG (r=.49,p<.O5). However, in the ALG
treated patients there was no significant differ-
ence between the 1 year graft survivel of petients
with DF+HD (64%) and patients with IF end no MD
(7g%) (p>.OS). The 1 year graft survival for the
entire group of ALG treated patients was 73%.
We conclude that DF+ND is associated with eigni—
ficantly improved graft survival in the non—ALG
treated patient.
•
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• LONGTERM TRIAL OF SEPARATE HAEMOFILTRATION (H.F.)
FOLLOWED BY HAEMODIALYSIS (H.Dj: SYMPTOMS AND EF-
FICACY. HAEMOFILTRATION FOR ACUTE FLUID OVERLOAD.
W. J. Johnson, S. B. Kurtz, L. A. Brennan, J. H.
Ottjes*, A. M. Pierides*, Dept. of Nephrology,
Mayo Clinic, Rochester, Minnesota.
HF has been proposed as a new way to achieve
asymptomatic HO with better blood pressure and
fluid control. We have tested this claim with 1)
a longterin trial in 10 dialysis patients and 2)
with acute studies in azotaemic, fluid overloaded
patients.
Ten dialysis patients were changed to a schedule
of one hour HF followed by standard HD. The over-
all treatment period was not changed and CDAK 2.5
and Gambro major 1.5 kidneys were used to achieve
HF rates of 13—27 ml/min using venous pressures
(VP) of 250—280 mmHg. In this way 25—100% of the
removed fluid was lost in the HF hour. The mean
duration of the study was 4½ months and 451 HF/HD
runs were analyzed. No patient deteriorated and
all are currently well. Fluid control was made
easier but the number of hypotensive episodes re-
quiring 5% saline frequent in 5 of the patients,
did not significantly decrease. (84 in the control
period + 75 during HF/HD). No significant biochem-
ical changes occurred. Of the 7 initially mildly
hypertensive patients only one improved.
In contrast, HF alone in acutely overloaded pa-
tients proved more useful. Up to 5 liters could
be removed asymptomatically in 1-2 hours using VP
of 450—500 mmHg and HF rates of about 40 ml/min.
Two patients became acutely hypotensive. One was
an insulin—dependent diabetic and the other on
treatment with Minoxidil and Inderal, suggesting
the need for an intact vasoconstrictive mechanism.
• LOSSES OF SERUM PROTEINS DURING MAINTENANCE PERI-
TONEAL DIALYSIS. A.V. Kamdar, N.J. Blumenkrantz,
D.W. Knutson*, M.R. Jones*, J.D. Kopple and J.W.
Coburn. VA Wadsworth Hosp. & UCLA Sch. Med. &
Pub. Filth., Los Angeles, California.
Large protein (Pr) losses noted during acute
peritoneal dialysis (PD), if persistent, Could lead
to Pr malnutrition with maintenance PD. We mea-
sured changes in serum Pr, (albumin (A), IgG, IgA,
1gM, C3, C4 and transferrin) during PD and losses
of A, IgG and IgA into dialysate in 12 patients on
maintenance PD with silastic catheters and reverse
osmosis equipment (35 studies). Interpatient vari-
ation of Pr loss was substantial, while repeat
studies revealed similar losses in the same patient
Median losses of A, IgG, and IgA were 6.9 Gm.
ange, 2.8-33), 1.04 Gm. (0.63-1.4), and 0.19 Gm.
(0.11—0.45) per 10 hr. dialysis, respectively.
Serial measurements of Pr losses into dialysate re-
vealed a steady rate after 4 hrs. of PD preceeded
by a larger loss from washout of Pr accumulated
during the prior interdialytic interval . From the
steady state loss rate and the concentration in re-
sidual ascitic fluid before PD, the fraction of A
lost/dialysis due to ascitic fluid was 29—70% (med-
ian, 43%) of total loss; residual ascitic fluid
volumes were 60 to 200 ml. Levels of serum A, IgG,
IgA, IgM, C3 and C4 were not changed during 10 to
24 hrs. of PD. In a patient studied before, during
and for 3 mos. after acute peritonitis, A loss in-
creased from 9 to 26 Gm./dialysis for 6-8 weeks be-
fore returning to initial value, suggesting a pro-
longed effect of the brief peritoneal inflammation.
Although exceptions occur in individual patients,
the magnitude of Pr loss noted during maintenance
PD are insignificant to produce Pr malnutrition or
immunoglobulin deficiency.
SUCCESSFUL NON-SURGICAL MANAGEMT OF URENIC
PERICARDITIS OF CHRONIC HEMODIALYSIS PATIENTS i
Hesameddin K. Kariineddiny, *Tai J. Chung, Albert H.
Ishinara,* Charles H. ?bjers, David H. Spodick,* &
Robert S. Morrison; Renal Division, Leniuel Shattuck
Hospital, Boston, Massachusetts.
Axnong 166 chronic hemodialysis patients in last 11
years, total 36 pericarditis were developed in 35
patients (21.1%)' 2L. patients (lL.l%) were prior
to the dialysis program instituted (uremic group)
and 12 patients (7.1%) were among chronic dialysis
patients (dialysis group).
Perecarditis of dialysis group were developed
inspite of optimum regular hemnodial.ysis, whose BUN
ranged 79±5, 27±3rng%; Cr, ]i.3±l.0, 6.3±O.6mg% in
average of pre & postdialysis respectively.
Only 5 out of 12 dialysis group were proved to be
viral cause of pericarditis.
Pericardial effusion was noted in 8 pts (31.6%)
(5 male, 3 female) in uremic group; 7 pts (57.0%)
(3 male, L female) in dialysis group.
Pericardiacenthesis was required on 3 pts (12.5%)
in uremic group; Lf pts (33.3%) in dialysis group.
16 Gauge plastic needle was placed in anterior
pericardium by subxyphoid approach and kept in with
gravity drainage for 1—3 days or longer as needed.
Two out of 9 taps done on 7 patients were dry.
All pericarditis of ureinic and dialysis group have
improved with intensive hemodialysis alone.
Two deaths of dialysis patient were related to the
progression of underlying disease other than the
pericardial tamponade (one died of septiceinia; the
other died because of pacemaker failure)
None of 36 pericarditis patients required any
operative pericardectomy or window formation,
No significant chronic complications were noted on
all patients including pericardiocenthesis patient.
CARDIOVASCULAR
TAI'IATE, GLUCONATE AND ct-KETOGLTJTARATE: POTENTIAL
SUBSTITUTES FOR BICARBONATE IN DIALYSATE
TIONS. P. L. Kirkendol,* C. C. Bernard,* and C.
J. Devia* (intr. by J. E. Pearson). L.S.U. Med.
Ctr., Dept. of Pharmacology, New Orleans,
Since sodium acetate has myocardial depressant
ineffects (Kirkendol et al, Cardiovasc. Res.,
press), other substances which should generate bi-
carbonate were studied. The effects
aspartate (ASP), glutamate (GLH), c*—ketoglutarate
and gluconate (GLC) on myocardial
heartforce (MCF), blood pressure (BP) rate
(HR) were evaluated in dogs. All compounds were
calculatedgiven as i.v. injections with
as mEg of sodium.
Dose msq/kg 0.0122
ASP dMCF (%) 0.0
tBP (inmmg) —1. 7
dHR (BPM) 0.0
GLM LXMCF (%) +4.8
dBP (minHg) —2
AHR (BPM) +1.6
GLC dMCF (%) 0.0
dBP (mmHg) —1.3
dHR_(BPM) —1
0.122 0.61 1.22
+3.3 +21.5 +32.8
—25 —32.5 —30.8
+8.5 +21.3 +36.7
+2.0 +26.0 +34.1
—22 —30 —29
+3.7 +14 +14.5
—3.8 —15.9 —43.4
—1.3 —8.8 —37.5
____________________________
0 —6 —20
Alpha—ketoglutarate pceddose—related
creases in MCF but 3 of 3 animals died at the
highest dose. The increases in HCF and HR to ASP
and GLM were not antagonized by propranolol (n2),
indicating a direct myocardial effect rather than
reflex response due to the decrease in BP. Thus,
GLC offers no advantage over acetate as a source
of fixed base. However, ASP and GLM may be better
substitutes for bicarbonate, since they produced
an increase in MCF while acetate produced a de-
crease in MCF.
de—
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• PLASMA NOREPINEPHRINE (NE) AND HEMODIALYSIS (HD).
W.P. Korchik, E.G. 0eMaster,' and D.C. Brown.
Mpls. VA Hosp. and Univ. of MN, Mpls., MN.
Although plasma levels of NE are elevated in
end-stage renal disease, the effects of HO on
supine and postural NE levels are unknown. We
measured plasma NE by an enzymatic radiometric
assay in samples obtained from indwelling cannulae
in 12 nondiabetic HD patients, supine and standing
(5 mm.) both pre and post HO. In vivo NE and
creatinine (CR) clearances (C) were also deter-
mined. (Dow 4 hemodialyzer*, QD 500 mi/mm.,
single pass).
NE Levels (pm/mi)
Supine Standing p
Pre
Post
p
HD 3.28 + 0.34 4.47 + 0.38
HO 2.94 + 0.25 4.85 0.48
N. S. N. S.
.03
.002
Qp nil/mm
NE & Cr Clearance (mi/mm)
280-300
(N-.6)
40-60 129-149 200-220
(N=8) (N=6) (N—4)
CCR 41.6+l.4** 105.9+2.5 129.1+3.2
CNE 41.4+1.6 87.2+9.9 92.5+6.0
CE/CcR .9 .82 .72
Conclusions:
166.2+4.7
94.0+28.9
.57
I) NE is dialyzab!e
2) Despite substantial clearances of
NE, supine NE levels do not fall.
3) Ability to significantly raise
plasma NE by postural stress is
unimpaired by this removal.
4) Pre and post standing levels of
NE are not significantly altered
by HO.
Any role of NE removal in dialysis—induced hypo—
tension, hypertension or arrhythmias remains to
be determined.
*Cordis Dow Corp., Miami, FL *CS.E.M.
• PLATELET FACTOR 4 ACTIVITY IN PATIENTS ON
MAINTENANCE HENODIALYSIS. R.M.Lindsay,*
A.Aronstam,* B.Dennis,* M.J.Friesen,* W.F.Clark,*
A.L.Linton. University of Western Ontario,
London, Ontario, Canada.
Platelet release is impaired in uremia and is
only partially improved by dialysis. Nevertheless
the platelet—dialysis membrane interaction is
implicated in thrombus formation during dialysis.
Faced with this paradox we studied the levels of
plasma platelet factor 4 (PF4) in 22 dialysis
patients (Group A) and compared these with levels
in 12 normal subjects (Group B), in 10 non—
dialysed patients with advanced chronic renal
failure (Group C) and in 6 patients with normal
renal function who had been exposed to the extra—
corporeal circulation of the heart lung bypass
(Group 0). PF4 was measured biologically estimat-
ing the heparin neutralising activity (IINA) of
plasma. PF4 levels were significantly elevated in
Group A (0.089 0.02 units/ml; H SD) as com-
pared with Groups B (0.065 0.01) C (0.069
0.02) and D (0.069 0.02). The PF4 levels were
found to be correlated with the velocity of ADP
(2.5 inN) induced platelet aggregation (r 0.82;
p<O,Ol) suggesting that plasma HNA was related to
platelet content release. Furthermore impaired
release of PF4 from platelets of dialysis patients
was demonstrated. It is postulated that the
trauma of extracorporeal circulations causes
platelets to release PF4 which is not cleared by
the dialysis membranes of the artificial kidney
but is by the human kid Although dialysis
patients have impair. platelet PF4 release the
mass effect is to increase circulating HNA. This
has therapeutic implications for heparin dosage
schedules during hemodialysis.
CHARCOAL HEMOPERFUSION—INOUCED THROMBOCYTOPENIA,
LEUKOPENIA, AND SERUM CHEMISTRY ALTERATIONS.
Robert E. Lynch and Theodore J. Buselmeier. Univ.
of Minn. , ilinneapol is, Minnesota.
The improved biocompatability of current char-
coal hemoperfusion cartridges has not eliminated
potentially serious side effects. This report com-
pares 3 cartridges with respect to induced thrombo-
cytopenia and leukopenia in dogs. Serum chemistry
changes were evaluated using a single brand of
charcoal device. Platelet and WBC counts and clear..
ances were obtained before and during 2-3 hour
hemoperfusions. The data include counts given be-
low as percent of "0" time count (n 4—6).
Cartridge 5'
Platelets
30 120' 5
WBC
15' 60'
A 52% 28% 34% 24% 13% 27%
B 72 34 67 31 30 49
C 55 55 64 38 71 63
The order of severity of induced changes in
platelets and WBC's was generally A> B> C, though
statistical significance occurs only with WBC
changes. Mean platelet clearance was 72 cc/mm at
5 mm, 30 cc/mm at 15 mm, and 8 cc/mm at 60 mm
(n= 9-14).
Glucose clearance in 4 animals averaged 71 cc!
mm at 15 minutes of perfusion. Serum total cal-
cium fell significantly in 9 dogs (8.3 to 7.2,
p< 0.005) during the first 30 minutes, then return-
ed toward normal.
These and additional data describe the time
course of thrombocytopenia and leukopenia and show
differences in effects of various cartridges. They
suggest platelet loss in addition to uptake by the
cartridge and quantitate glucose, calcium, and
other serochemistry changes in dogs.
ANABOLIC STEROID THERAPY IN IRON REPLETE PATIENTS
ON CHRONIC HEMODIALYSIS. C.C. Maher, Jr., R.T.
Bilinsky, H.B. Lee, S. Mitra, R.A. Kienstra. Div.
of Nephrology, Hem. Med. Ctr. & S.I.U. Sch. of Med.,
Springfield, Ill.
Fifty unselected patients on chronic hemodialysis
(CHD), 22 H, 28 F, received 1.5 to 4.2 gm Fe as I.
V. Iron Dextran (ID) in divided doses, followed by
3 to 8 months of maintenance ID 2cc weekly. Marrow
iron studies at the conclusion of ID therapy in 28
of these 50 patients showed normal or increased Fe
stores in each case. After a 90 day period during
which no hematinics were given, 32 of these 50 pa-
tients started on a 6 month course of anabolic
steroids (Oecadurabolin (DD)), 200 mg/wk., IM. and
oral FeSO4 300 mg 3 times daily. Twenty patients
completed DD therapy. DD was stopped in 1 patient
because of a mild reaction to a test dose and in
4 patients (2M, 2F) because of unpleasant side
effects. Eight patients were eliminated for
reasons unrelated to DD treatment.
Group averages for Hb, Hct, Fe, TIBC, and % Satu-
ration were measured at 1) conclusion of ID treat-
ment, 2) initiation of DO therapy, and 3) conclu-
sion of DD administration. The results:
N Hb Hct Fe TIBC % Sat.
1) 50 7.94 24.5 89.3 269 33.2
2) 32 7.38 23.3 55.5 273 22.3
3) 20 7.61 23.8 54.3 291 20.9
In no instance was there a significant differ—
ence in comparisons of the three sets of values
(p) .05 in all cases).
We conclude that DO therapy was of no demon-
strable value in this group of iron replete
patients on CHD.
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• REMOVAL OF FATTY ACIDS DURING PERITONEAL DIALYSIS:
TRANSPORT RATES AND MECHANISMS. J.F. Ilaher, P.
Hirszel*, D.C. Hohnadel*, 3. Abraham. Dept. of
lied., Dept. of Lab. lied., Univ. Connecticut Health
Center, Farmington, CT.
To study endogenous solute loss with clinically
indicated peritoneal dialyses and mechanisms in-
volved, clearances (C) of 5 fatty acids were meas-
ured by gas—liquid chromatography and calculated as
dialysate/plasma concentration ratio factored by vol-
ume/min. In patients with mean peritoneal C urea 18
mi/mm, C stearic acid exceeded 25 mI/mm, C lauric
acid 20 mi/mm, while C paimitic acid, C myristiric
acid and C oleic acid were 15, 15 and 5 mi/mm, re-
spectively, all higher than predicted from molecular
size. To exclude rapid variation in plasma concen-
tration, 10 mm. interval samples were assayed. The
variance was too low to explain the high dialysate
concentrations. In vitro studies showed consider-
able protein binding (ultrafiltrate/plasma concen-
tration ratios 0.04 to 0.17) decreasing available
solute for diffusion. To test whether fatty acids
diffuse into peritoneal fluid from a site other than
peripheral plasma, an acute load (50 ml) of olive
oil (73% oleic acid) was given orally. Dialysate
oleic acid did not increase before, or more than,
plasma oleic acid. Repeated sampling of plasma and
dialysate at short intervals showed a rapid appear-
ance of fatty acids in dialysate without progressive
accumulation, suggesting that diffusion is not in-
volved. The data suggest that fatty acids are pro-
duced locally possibly by metabolic responses to
glucose or by local enzymatic action. Fatty acid
clearances should not be used to measure diffusive
transport and fatty acid removal during dialysis
may contribute to negative caloric balance.
TREATMENT OF AMITRIPTYLINE OVERDOSAGE WITH CHARCOAL
HEMOPERFUSION. Thomas Marbury,*James Mahoney,*
Thomas Fiji ler, Luis Juncos, and Robert Cade. Univ.
of Florida, Div. of Nephrology, Gainesville, Fia.
Tricyclic antidepressant self—poisoning has be-
come an increasingly common and serious problem.
Present treatment is primarily supportive combined
with continuous gastric aspiration, instillation of
activated charcoal into the stomach and duodenum,
and physostigmine. Two comatose patients who had
overdosed with amitriptyline (ELAVIL) were treated
with charcoal hemoperfusion (HEMODETOXIFIER, Becton,
Dickinson). The severity of their overdose was
evidenced by grade 3 and grade 4 coma, plasma
amitriptyl me levels > 1000 ng./ml ., QRS duration
100 msec., and the need for respiratory support.
Blood access was obtained by femoral catheters with
a mean blood flow of 200 cc./min. Hemoperfusion was
used for 2 hours in one patient and for 4 hours in
the other patient. Amitriptyline levels were
determined by gas chromatography. Larger than usual
doses of heparin were required for anticoagulation.
Mean peak plasma amitriptyline level decreased from
1142 ng./ml. to 568 ng./ml. during hemoperfusion
and was associated with marked ci inical improvement.
Both patients were responding to verbal commands and
talking within one hour post—perfusion. The mean
clearance of amitriptyline was 106.5 cc./min. In
conclusion, our data suggests that charcoal hemo—
perfusion is an effective method of lowering plasma
amitriptyline levels and may be a useful adjunct
in the management of severe tricyci ic antidepressant
overdose.
TREATMENT OF DIGOXIN(D) INTOXICATION WITH CHARCOAL
HEMOPERFUSION(CH). Thomas Marbury,*James Mahoney,*
Luis Juncos, Thomas Fuller, and Robert Cade.
Univ. of Florida, Div. of Nephrology, Gainesville,
Fla.
Digoxin toxicity is usual ly treated by discon-
tinuing the drug and managing cardiac arrhythmias
until the kidney can excrete enough drug to be in
a non—toxic range. In patients with D intoxication
and severe renal insufficiency or self—poisoning
with large amounts of D, a more active form of
therapy is desirable. An elderly man with severe
renal failure, hyperkalemia, and 0 intoxication as
evidenced by a bradyarrhythmia of 25—45 beats/mm.
with sinus arrest and frequent nodal escape beats
and a serum D level of 4.2 ng./ml. was treated with
CH (HEIVDDETOXIFIER, Becton, Dickinson). Blood access
was obtained by femoral catheters with a mean blood
flow of ISO cc./min. A hollow—fiber dialyzer was
connected, in series, distal to the charcoal cart-
ridge, and Kin the dialysate adjusted so that the
serum K+ could be lowered in a control led fashion.
Serum D levels were determined by radioirmnunoassay.
There was a 30% reduction in the serum D level
during the 2 hr. OH from 4.2 to 2.9 ng./ml. with no
rebound. After 30 mm. of CH, his cardiac rhythm
had improved to a regular nodal rhythm of 60 beats/
mm. At I hr. the patient had a regular sinus rhythm
of 60 beats/mm. which he maintained. Average clear-
ance of D was 90 cc./min. which compares to an
average reported clearance with hemodialysis of
10 cc./min. In conclusion, our data suggests that
OH was effective in lowering the serum level in
this patient and may be a useful adjunct in the
management of D intoxication in patients with
severe renal failure or self—poisoning with large
amounts of the drug.
• BAROREFLEX FUNCTION IN RENAL PARENCHYMAL DISEASE.
J.A. Mitas II,* S.B. Levy,* R. Holle,* and R.A.
Stone. Dept. Med., U. Cal. and VA Hosp., San Diego,
California.
Our previous investigations have related inter-
dialytic hypertension to abnormalities of the auto-
nomic nervous system in certain dialysis-requiring
uremic patients (3d 57: 1190, 1976). To better
characterize this autonomic defect, we studied re-
flex autonomic circulatory control in 11 non—dialy-
sis subjects with hypertension secondary to renal
parenchymal disease (RPD). We compared these pa-
tients to 32 normotensives (NT), 14 primary hyper—
tensives (NT), and 10 maintenance hemodialysis pa-
tients with hypertension (MHD). All groups were
similar in age (p>.OS) and supine resting blood
pressure was similar among NT, MHD, and RPD(p>.05).
Cold pressor test (an index of efferent autonomic
activity) was similar (p>.05) among NT,HT, and WHO,
but RPD had a 9reater increase in heart rate(p<.05).
Phenylephrine infusion (a measurement of afferent
autonomic activity and j9 pressure baroreceptor
function) yielded a similar bradycardia in all (p>
.05). Amyl nitrite inhalation (an index of afferent
autonomic activity and low pressure baroreceptor
function) resulted in significantly different hemo-
dynamic responses in 3 of the 4 groups. The ratio
ARR/SMAP was highest in NT and lower in HT and RPD.
MHD subjects were lower than all others (p<.05) but
HT and RPD patients were similar (p>.05). Results
in RPD patients did not correlate (p>.OS) with gb-
merular filtration rate, renal blood flow, plasma
renin activity, or blood volume. These results in-
dicate that RPD patients exhibit at least two ab-
normalities of autonomic reflex function and the
observed autonomic defect may contribute to sys-
temic hypertension in this patient group.
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SEPTICEMIA (S) DURING MAINTENANCE HEMODIALYSIS
(H). Martin S. Neff, M.N. Parvez*, A. Baez*,
and Robert Slifkin. Mt. Sinai Services, City
Hospital at Elmhurst, Elmhurst, N.Y.
In order to better understand the nature of
septicemia (S) found in H pta., the records of
650 pta. were reviewed. There were 130 episodes
of S in 110 pts. S. Aureus caused 47% of the S
and 34% of the deaths. Pneumococcus accounted
for 11% of the S and 14% of the deaths. Less
frequent isolates were Enterococcus 9%, E Coil
7%, P. Aeroginosa 4%, 1-lerrelea 4%, Kiebsiella 4%,
Beta Strep 3%, Bacteroides 2%, and others. In
1/3 of the cases, no source for the S could be
identified. Pneumonia was associated in 26%,
usually S. Aureus and Pneumococcus. Access in-
fections accounted for 23%, usually S. Aureus.
Skin infections were present in 5%. peritoneal
dialysis with peritonitis, due to a variety of
gram negative organisms, caused 4% of the S. En—
docarditis was documented in 3%. Urinary tract
infections, septic arthritis and an incarcerated
hernia were associated with the other S. S Oc-
curred in 22% within 3 months of initiating H.
Many of the S pts. had other diseases which may
have predisposed. There were 22 diabetics, 16
with hepatitis, 11 over age 65, 9 heroin addicts,
5 with myeloma, 5 with other malignancies, 3 with
SLE and 2 with TB. Of S pts., 50% with diabetes,
54% of those over 65 and 100% of those with mal-
ignancy died with S. Overall 31% of S pts. died.
Our results suggest that with suspected S, other
than that associated with urinary tract infection
and peritonitis, the pts. should be treated for
S. Aureus pending the results of culture.
• SEPTICEMIA IN CHRONIC RENAL FAILURE. K. Nsouli,
J.M. Lazarus, M. Gottlieb, M. Shocair, E. Lowrie,
S. Schoenbaum, and J. Merrill. Peter Bent Brigham
Hospital, Department of Medicine, Boston, Mass.
This is a retrospective study from 1964 to 1975
of patients on hemodialysis with septicemia. From a
population 0f 1014 patients, 96 with chronic renal
failure (CRF) had 114 episodes of septicemia and 16
with acute renal failure (ARF) had 19 episodes. The
organism was gram positive in 82 cases (61.7%),
gram negative in 40 (30.1%) and mixed in 11 cases
(8.3%). Staph coagulase (+) (30.8%), staph coag—
ulase (—) (14.2%), and E.coli (12.0%) were the
predominant organisms. Source of septicemia in CRF
was pulmonary in 20.8%, gastrointestinal in 10.9%,
genitourinary in 8.0% and shunt or fistula in 50.4%
Removal or revision was necessary in 80% of infec-
ted accesses. In ARF patients, the gastrointest-
inal system was the source in 36.8%, pulmonary in
26.3% and unknown in 31.6%. Diagnosis was pre-
sumed and therapy begun in 52.5% of patients before
positive blood cultures were reported; the remain-
der were occult and diagnosed by blood culture.
There were 4 (3.6%) cases of bacterial endocarditis
none of whom required valve surgery. Four patients
developed septic pulmonary emboli and 4 consumptive
coagulopathy secondary to septiceniia. Nine (55%)
ARF patients died, in part, as a result of sepsis.
There were 19 (19.8%) CRF deaths related to septi-
cemia, 13 cases of which were gram negative.
Eleven patients (11.4%) were subsequently trans-
planted without recurrent sepsis. Septicemia is a
common problem in this population, most often
related to access infection. Deaths were usually
related to visceral or pulmonary infections which
preceeded septicemia.
INFLUENCE OF DOPM'4INE (D) AND REGITINE (R) ON
PERITONEAL DIALYSANCE IN NORMAL UNANESTHETIZED DOGS
H.R. Parker*, J.P. Schroeder*, L.W. Henderson.
Veterans Administration Hospital, Dept. of Nephrol-
ogy, San Diego, California.
Dopamine specific receptors are postulated to be
present in the splanchnic circulation and cause
mesenteric dilation with low dose stimulation. Vaso
constriction occurs at higher dose unless alpha
receptors are blocked with R.
The influence of these agents on systemic blood
pressure and peritoneal dialysance of inulin (dl)
(5200 daltons) and urea (dU) (60 daltons) was stud-
ied in 10 experiments on 6 healthy unanesthetized
dogs conditioned to permit peritoneal dialysis with
chronically implanted cannulae. At subpressor and
pressor doses of dialysate D there was no signifi-
cant change in dU or dl. 6 pgm/ml of dialysate D
after pretreatment of the peritoneum with 20 pgm/
ml of R however resulted in a significant increase
over control in dl (P=.02), no change in dU (P>.3)
and an increase in the ratio dI/dU of 3.25 times
(P<.0l) over control values. Blood pressure did
not change with dialysate D at 6 and 25 iigm/ml
but was significantly elevated at 100 pgm/ml.
Pretreatment intraperitoneally with R (at 20 pgm/
ml) blocked the pressor response to D. The data
support the presence of D receptors in the splan-
chnic circulation. D may be useful to augment
clinical peritoneal dialysance for solutes the
size of inulin should such receptors occur in
the human.
DIALYSIS ON WHEELS. Robert A. Pflederer. Peoria
School of Medicine, St. Irancis Hospital Medical
Center, Peoria, Illinois.
The chronic hemodialysis patient has many
sources of anxiety and frustration. One of these
sources is the restriction of his independent
living forced upon him by the need to stay close
to his dialysis machine. This has severely re-
stricted the dialysis patient's ability to vacation
and travel. In 1974, a "not for profit" corpora-
tion was formed called Dialysis on Wheels (DOW).
Since that time, 25 families have taken 31 trips
traveling 50,000 miles In a totally independent
situation dialyzing as they needed it wherever
they happened to be. These independent vacations
were made possible by the acquisition of a recrea-
tional vehicle (RV) equipped with a RSP Travenol
dialysis machine and totally self—contained. It
was made available to any family in our dialysis
center capable of self—dialysis at no charge to
the patient except gasoline and oil expense while
on the trip.
The psychological benefit derived by our
patients who have thus far used DOW has been
difficult to objectively measure but described
as tremendous. No major problems have occurred.
We are convinced after this pilot project that
similar opportunities should be made available
to all dialysis centers throughout the country,
and we are prepared to share with anyone the
benefits of our experience.
• CONTINUOUS AMBULATORY PERITONEAL DIALYSIS (CAPD).
R.P. Popovich,* J.W. Moncrief, K.D. Nolph: Dept.
Chem. and Biomed. Eng., U. of TX and Auatin Diag.
Clin., Auatin, TX; Dept. of Med., VA Mosp. and U.
of MO, Columbia, MO.
CAPD was evaluated in 9 patients over 136 pa-
tient weeks (mean residual Ccr=2.6 al/mm; range
O to 4.4). CAPD employs the continuous presence
(24 hrs, 7 days a week) of peritoneal dialysis so-
lution in the peritoneal cavity except for periods
of drainage and instillation of 2L of fresh solu-
tion S times/day. Neekly clearances of large
solutes are near 10 times greater than with cur-
rent hemodislysis techniques while small solute
clearances/week are comparable. Patients were on
SO mEq K, 80 gm protein diets; Na and water in-
takes were ad lib. After 6 weeks of CAPD mean
(±SEM) findings included: BUN 58±5 mg/dl; Cr 11.5
+0.9 mg/dl; K 4±0.3 mEq/L; albumin 3.8±0.7 gm/dl;
hct 25±3%; Ca 9.3+2 mg/dl; P 3.8±1.1 mg/dl; dia-
stolic HP 80±5 mmHg. Chemistries were steady state.
Edema was readily controlled with occasional 4.25%
dextrose exchanges. Mean dimlysste protein losses
ranged 12 to 19 grams/day. Inulin clearances (ml/
mm) were reduced only modestly with prolonged
dwell times, even 8 hrs overnight, Patients pre-
ferred these brief interruptions of daily activi-
ties with CAPD to customary longer dialysis ses-
sions 3 times weekly. High protein diets (well
above losses) and low urea clearances were asso-
ciated with surprisingly low BUN's—suggesting an
snabolic state. Peritonitis was the only major
problem occurring on the average every 10 wks or
every 350 catheter openings (0.29%). If the pre-
valence of peritonitis can be reduced, CAPD re-
presents an effective, continuous, portable, es-
sentially internal dialysis system.
ORAL AND PARENTRAL IRON (FE) THERAPY ALONE AND WITH
NADROLONE DECANOATE(ND) FOR EEMODIALYSIS(HD) PA-
TIENTS. Rmsib Rmjm, Mark Kramer and Jerry L.
Rosenbaum, Albert Einsteim Med. Ctr., Phila., Pa.
This study compares the efficacy of oral Fe
(Ferrous Fumerate 400 mg daily before meals) in 32
pts and I/V Fe (100 mg biweekly) in 31 pts. Oral
Fe (G1) and I/V Fe (G2) were given for 6 months
(m) after 3 m of ED. Thereafter ND (100 mg I/N
weekly) was added to oral Fe (G3) and I/V Fe (G4).
All pts were followed for>18 m. Ex—coils were
used to maintain Dialysis Index (DI)>.O.9. Hct,
serum Fe, BUN, cr, lipid and liver profiles were
d'btermined monthly while TTBC, % saturation (% 5)
and ferritin level (SFr) every 3 m. Hct was 24±
4%, (mean S.D.), 25±5, 30±6, 29±5, serum Fe
60±14 mcg/dl, 108±35, 56±17, 94±10, TIBC 302±41
mcg/dl, 281±16, 312±31, 279±19, % S 20±3, 41±8,
18±3, 34±6, SFr 54±4 ng/ml, 381±35, 50±13, and
394±30 in Gl, 2, 3 and 4 respectively. By in-
creasing oral Fe, Bct improved (19% to 24) in 2
pts with serial decrease in SFr (c25 ng/ml) and
% S (h18). jI/V Fe was decreased to 100mg month-
ly in 3 pts with SFr)'SOO ng/ml and % S>40. Hct
did not correlate with DI, SFr or % S (P>0.Ol).
After 6—12 m, ND was withdrawn in 21F and 4M pts
due to intolerable acne, pruritis, hair loss,
facial hair or voice changes. Hct decreased in C3
and G4 (29±3% to 24±4) after ND withdrawal, but
there was no change in rehabilitation or blood
chemistries. We concluded; 1) Similar Hct with
oral and I/V Fe suggest that higher SFr and % S
with I/V Fe may not enhance iron utilization. 2)
ND is effective both with oral and I/V Fe, but due
to side effects, it may be used only in symptomat-
ic pta requiring blood transfusions. 3) Serial SFr
and 1 5 help monitor Fe needs in ED pta.
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UREMIC PERICARDIAL EFFUSION(PE)—TREATMENT WITH
PERICARDIAL DRAINAGE. K. Reja, N. Kramer and J.L.
Rosenbaum, Albert Einstein Med. Ctr., Phila., Pa.
Pericarditis with or without PE is common in
uremic pts. Steroids, indomethacin, intensive
peritoneal or hemodialysis(HD), pericardiocentesis
(PC), PC with local steroids, pericardial window,
pericardiectomy, pericardial drainage with local
steroids have been used for therapy. In this stud-
y, records of 48 pta with pericarditis of 210 on
maintenance ND since 1972 are reviewed. Pericardi-
al rub was present in 46 pts and PE in 26. Of 32
pts who had pericarditis before or within 3 m of
dialysis, PE was present in 14. Pericarditis im-
proved with initial peritoneal dialysis in 12 and
with ED using minimal heparin in 6 pts. Of 13 pts
with pericarditis after 3 m to 4 yrs on ED, PE was
present in 12. Of 26 pts with PE, 2 improved with
peritoneal dialysis and 2 with ED. Eight pts had
PC, 4 recurred, 1 died and 3 improved. Oral ster-
oids were not effective in PE. Pericardial rub and
cardiomegaly on chest X—ray suggested PE. Pen—
cardial scan and echocardiogram were reliable to
confirm effusion. Subxyphoid pericardial drainage
was performed in 18 pts with PE and cardiac tampon—
ade under local anesthesia. A #28 argyle chest
tube was inserted and 500 to 1600 ml of fluid re-
moved. The tube was left in for 48 — 96 hrs and
removed after drainage was <10 ml daily. Dialysis
schedule was not changed. All pts improved without
any complication. During follow—up of 4 m — 5 yrs,
there was no recurrance. These data suggest: 1)
Pericardiotomy with drainage is safe and simple for
treatment of resistent uremic pericardial effusiom
with tamponade; and 2) As PE improved without in-
creasing liD time, underdialysis may not have been
significant etiological factor.
SAFETY OF ETHYLENE OXIDE STERILIEED HOLLCW FIBER
DIALYEEK (HFD) IN RENAL FAILURE PATIENTS WITH BRON-
CHIAL ASTHMA (BA). T.K.S. Rao, T. Mania , E.A.
Friedman. Downstate Medical Center, Dept. of Med.,
Brooklyn, N.Y.
Attacks of BA were precipitated in two of our
maintenance hemodialysis patients shortly after
connection to a dry packed MFD of a single manu-
facturer. This prompted the study of safety of al-
ternative manufacturer's (Extracorporeal (EC]) MTh
in two patients with clear history of BA, Memodial-
yeis for one week with formalin packed now MFD
(control period) was followed by 3 to 4 weeks of
thrice weekly use of an ethylene oxide sterilized,
dry packed EC—MFD (Experimental Period) • Indicat-
ors of immune responsiveness were measured in both
periods as follows:
CONTROL EXPERI- SIGNIF-
Peripheral PERIOD MENTAL ICANCE
Leukocyte (per mm3) 8016±5244 8671±3699 N.S,
Total Eosin—
ophils (per mm3)
Ig E (pg/dl)
Ig C (mga/dl)
Ig A (mgs/dl)
Ig M (nga/dl)
Intradermal injection in both subjects of 0.1 ml
of saline rinsed through the EC—MFK failed to elic-
it a delayed hypersensitivity reaction. Nasal
smears before and after the use of EC—MFK showed
no eosinophil response.
We conclude that EC-MFD can
renal failure patients with BA
acute attack. The significance
creamed 1gM levels is unclear.
Abstracts
401±155
121±87
1683±421
308±113
82±11
343±156
115±118
1823± 562
315±112
117±35
N.S.
N,S,
N.S.
M.S,
p<0.05
be safely used in
without causing an
of observed in—
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• THE INFLUENCE OF EXCHANGE VOLUME AND DIALYSATE FLOW
RATE ON SOLUTE CLEARANCE IN PERITONEAL DIALYSIS
H. Robson,* D.G. Oreopoulos, S. Izatt," R. Ogi1vie
A. Rapoport, G.A. deVeber. Toronto Western Hospital
Toronto, Ontario, Canada.
In order to find the ideal dialysate flow rate
and exchange volume for use in long term peritoneal
dialysis, 10 patients were studied over a period of
1.5 years. Exchange volumes of 1 or 2 L. and
dialysate flow rates of 1, 2, 3, 4, and 6 L./hour
were tested. Dextrose concentration remained con-
stant at 1.5 gm %. Peritoneal clearances for BUN,
creatinine, and uric acid were calculated at 2, 5,
10, 15, and 20 hours during dialysis making a total
of 120 clearances for each patient. All patients
used a reverse osmosis automatic machine.
The clearances of all three solutes tended to be
higher with exchange volumes of 2 L. than with 1
L.; this trend was significant for BUN (p.O25)
and uric acid (p-.O25) but not for creatinine.
There was a significant rise in clearance with
increasing flow rates per hour for all solutes as
shown in the following table.
Flow Rate Mean Clearance mi/mm 2 L. Exch.
L./hr Creat. BUN Uric Acid
2 13 22 10
3 14 22 10
4 19 26 14
6 23 30 17
Since patients could not tolerate a flow rate of
6 L./hour, we conclude that a flow rate of 4 L./
hour with a 2 L. exchange will give maximum
efficiency.
• THE RELATIVE INFLUENCE OF OSMOLALITY DECREASE
(OSM D) AND ULTRAFILTRATION (UF) ON HENODIALYSIS
(HD) SYMPTOMS. A.A. Rosa*, J.R. Shideman*, R.
McHugh*, C.M. Kjellstrand. Dept. Med., University
of Minnesota, Minneapolis, Minnesota.
We studied the relative influence of OSM D and
UF on acute side effects of dialysis in a random-
ized double blind crossover study in 64 dialyses
in 16 chronic HD patients.
Each patient received IV 20% mannitol (to mini-
mize 0511 D) at 2 occasions and 5% glucose (placebo)
at 2. Serum electrolytes, osmolality, BUN, and
dialysate compositions were checked. 13 side
effects, 4 major (headache, nausea, vomiting,
muscle cramps), were evaluated by the nurse and
patient during and between dialyses. Pulse rate,
blood pressures were monitored. The dialyses were
also graded over all from very good to very bad.
In the glucose group, 0511 D was 24 mOsm, in
mannitol 16. UF was 1.2 kg in both groups. The
incidence of symptoms was the same but the sever-
ity more pronounced in the glucose than in the
mannitol group (69 vs. 30%). Particularly muscle
cramps were more pronounced in the glucose group.
When the influence of UF on side effects was ana-
lyzed seperate from OSH D, there was no correlat-
ion. Neither thirst nor weight gain between
dialyses or blood pressure and pulse rate were
different between the groups.
Osmolality changes are much more important than
UF in causing side effects particularly muscle
cramps during dialysis. Hannitol infusion is a
useful adjuvant in preventing disequilibrium syn-
drome of dialysis and may allow simultaneous more
intense UF and urea removal
THE EFFECT OF HEMOPERFUSION (HP) ON ANTIBIOTICS.
Jerry L. Rosenbaum, Mark Kramer, Rasib Raja,
Jeffrey Levine,* and Bryan Falk.* Albert Einstein
Medical Center, Philadelphia, PA.
Nine normal dogs were divided equally into 3
groups. Each respective group was given an over-
dose of 15 mg/kg im of gentamicin 1½ hours prior
to HP (Group I), 1.0 gm/hr of cephalothin iv
during HP (Group II), and 30 mg/mm of clindamycin
iv for hour followed by 5 mg/mm during the re-
mainder of HP (Group III). Group I had HP with
400 gm Amberlite XE—336 and Groups II and III with
312 gin Ainberlite XAD—4 resin adsorbent columns for
6 hours with a blood flow rate of 300 mi/mm. The
plasma clearance of antibiotics by the columns
progressively decreased dxring HP. The mean
clearances ranged from 199±6 to 59±30 mi/mm for
gentamicin, 157±8 to 66±14 ml/min for cephalothin,
and 125±16 to 55±9 mi/mm for clmndamycmn. Com-
pared to the total amount of antibiotic adminis-
tered, the HP column removed 67% from the plasma
in Group I, 41% in Group II and 18% in Group III.
Antibiotics may be cleared from the blood
during HP. This should be considered in calculat-
ing a therapeutic dose of antibiotic in patients
receiving this procedure. Also, HP should be
effective in rapidly removing certain antibiotics
from the blood of patients with a toxic reaction
or overdose.
• GASTROINTESTINAL BLOOD LOSS AND IRON DE-
FICIENCY IN PAVENTS ON CHRONIC HEMODIAYSIS.
Steven Rosenblatt, Meyer Lifschitz, Richard Welch,
Stephen Fadenland 3ay Stein. Univ. of Texas Hith.
Sci. Ctr. and Audie Murphy VA Hospital, San Antonio,
Texas. (Intr. by M. Sweeney)
The anemia which occurs in patients on chronic hemo-
dialysis is in part responsive to androgens and iron re-
placement. In an effort to evaluate the cause of the
iron deficiency and the need for exogenous iron, 17
patients on chronic hemodialysis for periods ranging
from 6-24 months who had received Imferon (250 mgI
month for at least the previous 6 months) had serum
ferritin and bone marrow iron determinations performed.
There was a good correlation between these latter two
parameters. Three patients had mildly low values,
and two patients were clearly iron deficient. To eval-
uate the possibility that gastrointestinal blood loss
contributed to the iron deficiency in these dialysis pa-
tients, 10 of these 17 subjects had 96 hour fecal blood
loss quantitated by the 51-chromium red cell technique.
Normal values for stool 51-chromium loss range from
0-2 mI/day. In contrast, these 10 chronic hemodialysis
patients had blood losses which ranged from 1.5 - 12.1
mi/day with a mean value of 6.3 mI/day (significantly
greater than the normals at p<.Ol). One patient was
excluded from this evaluation because of a daily loss
of 82.7 mI/day and he was the only subject whose stool
was hematest positive. These results demonstrate that
iron deficiency can occur in chronic hemodialysis patients,
even during the administration of parenteral iron and
that gastrointestinal blood loss is a significant route
for iron loss in these individuals. Further studies will
be required to determine the cause for the blood loss
in these subjects.
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ThPJFUSIO) IN CHRONIC IEMODIAIISIS PATIENTS.
Otto Roza. Western Maryland Ctr., Hagerston, MD.
The controversy of transfusion in heinodiaiysis
and pretransplan. is not resolved. The opponents
claim danger of cytotoxic antibody fonsation,
serum hepatitis transmission, bone marrow sup-
pression and increased cost. The supporters claimbetter cadaver transplant survival in recipients
following multiple transfusions,
cperience of 6 years in Western Maryland
Center henodialysis program is presented relating
liematocrit (Hot) and blood transfusions to morbid-
ity and mortality. #of Morb.
Trans.. Ibap. Trans—Trans—
# of Avg. Avg. fusion Days/ Mort,plant plantTear Pta, Age Hot per Pt Pt. % # Mort.
1972 12 143 16 1.25 14.0 33 1 -
1973 18 147.7 17.5 37 7.0 27.7 3 —
19714 22 1414 21 14,7 5.7 13,6 5 —
1975 29 Ish 25.5 7.5 7.1 13.8 8 I
1976 27 143,5 28.5 10.6 1.7 0. 8 1
1977 31 148.6 30 8.14 1.0 3.2 5 1
The data indicate a significant reduction In
mortality and morbidity during the last 2 years,
We attribute the change to maintenance of Ret
level above 28% achieved by increased transfusion
of packed cells, No hepatitis was found in
patient or personnel during this period. There
was no increase in transplant rejections. The
saving on reduced hospitalization days and better
rehabilitation outweighed the increase in cost due
to transfusions.
We believe that increased rate of transfusions
improves and prolongs survival in hemodialysis
patient.
• EFFECT OF HEMOFILTRATION ON BLOOD PRESSURE REGULA-
TION IN HEMODIALYSIS PATIENTS. M.L. Sanfelippo, J.A.
Mitas II,* E. Beans*, R.A. Stone, L.W. Henderson.
U. of Calif. and VA Hospital, San Diego, California.
Previous studies have suggested that hemofiltra-
tion (HF) decreases blood pressure more effectively
than hemodialysis (HD) (Kidney Tnt. Suppl. 11:58,
1975). Other studies have shown that dysfunction of
the sympathetic nervous system (SNS) may contrib-
ute to hemodynamic changes seen in patients (pts)
on HD (JCI 57:1190, 1976). In an attempt to clarify
the mechanism of changes observed during HF therapy
we studied 6 hypertensive pts during HD and 3 mo.
after HF. Mean arterial blood pressure (MAP), dopa-
mine-hydroxy1ase (DBH, an index of SNS activity),
plasma renin activity (PRA) and whole blood volume
(WBV) were measured. Pts were divided into respond-
ers (Grp I) and non-responders (Grp II) based on
results expressed as mean SEM:
MAP DBH PRA WBV
mmHg lUlL ng/ml/hr muM2
standing sitting
Grp I HD 118 122 64 11 1890
N=3 7 6 70
HF 112* 115 42* 15 2000
9
Grp II HD 121 123 31 13 2230
N=3 8 9
HF 122 118 35 15 1820
Responders had decreases in MAP and DBH despite
similar values of PRA and WBV. Conclusion: Hemo-
filtration improves hypertension in some hemodialy-
sis pta without associated changes in blood volume
or renin values. The mechanism of blood pressure
control may reflect improvement in sympathetic
nervous system activity. (*p<.OS paired t-test).
Acetate(Ac) Uptake and Metabolism During Hemodialy—
sis, J.A.Sargent,Ph.D. ,F.A.Gotch,M.D. ,M.Lam,Ralph
K.Davies Medical Center, San Francisco
Seven patients who exhibited a wide range of acid—
base control and end—dialysis serum Ac levels (CAcT)
were studied in 0 carefully control led Ac dialyses
with hollow fiber dialyzers; pre—dialysis HCO3 was
20+3mEq/L(ISD). This method of acid—base correction
derives from H+ uptake in the enzymatic conversion
of Ac to acetyl CoA so that following serum Ac(CAc)
al lows this correction to be monitored. The gradual
buildup and rapid fall post—dialysis of CA requires
a model with a saturated enzymatic step; te conver-
sion rate (E) was 3.2+.4mEq/min in the patients
studied. Comparison of E and CA TshOWed no correla-
tion indicating that the assessent of "Acetate Tol—
erance"musf consider the patient—treatment constants
together; (Patient:E; Treatment:Dialysance (DAc) and
dialysis time(T)). High DAc or T may result in high
CAd although E may be relatively high. Estimated
Ac uptake and HCO3 loss averaged 970±240 and 716+150
mEq/dialysis respectively. HCO3 levels (Cn) dropped
in 2/3 of the studies but rebounded post—dialysis.
Conclusions: I. CA in hemodialysis patients can be
accurately descried using a simple kinetic model.
2. Controlled acid—base correction is difficult in
dialysis patients using Ac and high efficiency dial—
yzers: H removal (Hout) from the patient through the
Ac to acetyl CoA step during treatment is of the same
order or less than the simultaneous H+addition(H+in)
through HCO3 removal in the dialyzer. ltout=E (a cons—
stant) whereas F-nD3Cg; as long as HCO3 dialysance
0B and C3 are high F-lin>1-tout. Conversely constant
E and a high D3 will dictate a drop in C3 during
dialysis until DBC3E; CAc will approach a value of
CAcCD E/DAC. (CD = dialysate Ac level).
• DIALYSIS ENCEPRALOPATHY, AN EPIDEMIOLOGIC INVESTI-
GATION. Marshall T. Schreeder,* Martin S. Favero,*
Norman J. Petersen,* Peter H. Bennett,* and lamesS. Maynard.* (intr. by Daniel J. Potter).
Hepatitis Lab. Div., Ctr. for Disease Control,
Phoenix, Arizona, and Natl. Insti. of Arthritis,
Metabolism, and Digestive Diseases, Natl. Insti.
of Health, Phoenix, Arizona.
In a study to ascertain epidemiologic charac-
teristics of dialysis encephalopathy charts of all
deaths from 1970 to 1976 from 6 dialysis centers
reporting cases were reviewed for all neurologic
complications. Data on all patients at risk were
provided by each dialysis program. An objective
case definition utilizing clinical features of the
syndrome was developed and applied to the patients
reviewed, yielding 61 cases out of 582 deaths
(10.4%). There were no significant differences in
case/death ratio as related to age, race, sex, or
etiology of renal failure. The % of cases among
total deaths varied among dialysis centers from
5.7% to 34.7%, p < .0001. In the 3 centers with a
case/death ratio of over 20%, there was a rela-
tionship between the case/death ratio and duration
of dialysis, from 6.6% of patients dying with 6
months of dialysis or less to 50% of patients dy-
ing after > 2 years of dialysis (p < .001). It
was concluded that dialysis encephalopathy can be
identified with adequate specificity, from a re—
spective chart review, that there is a real varia-
tion in the % of case/death ratio between dialysis
centers which is not an artifact of recognition of
the syndrome, and that in centers with a high
attack rate the occurrence of the disease syndrome
is significantly related to duration of dialysis.
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• CONVERSION OF THE TEFLON-SILASTIC A-V SHUNT TO SUB-
CUTANEOUS A-V FISTULA. Schwartz, A.B., DeClement,
F.A.*, Bower, R.*, Chinitz, J.L., Lyons, H.,
Capaldo, R.A., Dept. of Med. & Surq., Hahnemann
Med. College and St. Agnes Med. Ctr., Phila., Pa.
The preservation of the A-V access site is of
the utmost importance to long-term survival of the
patient requiring maintenance hemodialysis life
support therapy. Patients with ESRD who are not
suited for immediate application and use of a sub-
cutaneous A—V fistula or artegraft and who require
n initial teflon—silastic A-V shunt to initiate
urgent hemodialysis need not lose those vessels
when the A-V shunt is removed. This would result
in the loss of the ootentially useful artery and
vein for future hemodialysis access. To avoid this
loss of vessels, these patients should have the
creation of a subcutaneous A—V fistula from the
uninfected, unclotted shunt later after venous
maturation and before infection or clotting would
cause loss of these vessels. The surgical tech-
nique involves a longitudinal incision just pro-
ximal to shunt tips for mobilization and ligation
of shunt artery and vein just oroximal to shunt
tips. Anastomosis of end vein to side artery is
performed with 7-0 tevdek. The shunt ligatures
may be removed and the cannulae withdrawn via a
more distal incision. The proximal and distal in-
cisions are not continuous, avoiding contamination.
The rational is to provide A-V access from
vessels otherwise lost. The dilated venous runoff
at this site having already matured from the prior
A—V shunt will carry the arterial supply and pro-
vide an instantly available new A-V fistula for
venipuncture. Forty A—V shunts have been success-
fully converted to A-V fistulae without compli-
cations. All are patent and useable.
ALPHAMETHYDOPA AND CLONIDINE IN HYPERTENSION
ASSOCIATED WITH CHRONIC HEMODIALYSIS. Jashwant
Sharma, Clinton N. Corder,* Daniel E. Leb. Univ.
of Pgh., Depts. of Med. and Pharm., Pittsburgh, PA.
Alphamethyldopa and clonidine are drugs with
established efficacy in the therapy of mild to
moderately severe hypertension. Aiphamethyldopa
is administered in a usual daily dose of 0.5-2.0
Cm. and clonidine is given at a dose of 0.2—1.5 mg.
In the present study, the drugs were administered
at 12 hour intervals to patients with chronic
renal failure. Six hypertensive patients on main-
tenance hemodialysis participated in a non—blind
crossover study. All of the patients were on
hemodialysis at least six months prior to entering
this study. They had normal plasma renin activity.
Mean body weights pre and post dialysis were 65
and 63 Kg. respectively, during the control period.
Also, during the control period the mean pre-
dialysis systolic and diastolic blood pressures
were 176 and 105 mm. of Hg, respectively. With
the total daily dose of 1.2 Gm. of alphamethyldopa,
the mean systolic and diastolic blood pressures
were reduced to 166 and 100 mm. Hg, respectively.
Clonidine in a total daily dose of 0.4 mg. reduced
the mean systolic and diastolic blood pressure to
165 and 97 mm. of Hg, respectively. There was no
significant change of weight during the period of
alphamethyldopa and clonidine therapy. There was
also no evidence in this study that one drug was
superior to the other in antihypertensive or side
effects in the doses studied. We feel that alpha—
methyldopa and clonidine are equally effective in
reducing the blood pressure when administered at
12 hour intervals. The antihypertensive effects
of 0.6 Gm. of alphamethyldopa given every 12 hours
is similar to 0.2 mg. of clonidine given similarly.
THE AUGMENTATION OF HEMODIALYSIS BY CHARCOAL
HEMOPERFUSION. Arnold W. Siemsen. Inst. of Renal
Diseases, St. Francis Hospital, Honolulu, Hawaii.
This study evaluates the acute effects of aug-
tnentation of hemodialysis by charcoal hemoperfu-
sion. We have used the Becton-Dickinson hemoper-
fusion device in series with an EX23 or C-OAK 1.3
dialyzer for 2¾ I-its. , three times/week (Q = 250
mi/mm; Q0 750 ml/min) for periods up to six
months. An RSP dialysate delivery system was used
with the coil and a single pass system with the
hollow fiber. We have treated 14 patients for a
total of 600 perfusions augmenting dialysis. The
tendency to hypotension limited the ability to
ultrafilter large amounts of water. The incidence
of hypotension was lowest with the C-DAK 1.3. The
charcoal augmentation increased the creatinine
clearance and the uric acid clearance by 34 mi/mm
for both dialyzers. After 30 mm. of treatment,
the platelets and WBC dropped and subsequently
started to rise with or without charcoal augmenta-
tion. The effects were more marked with the
combined treatment demonstrating a 377. platelet
reduction at 2¾ lu-s. with the EX23 and 457. with
the C-OAK 1.3. After 2½ hrs. of treatment the
WBC's were increased 197. with the EX23 and 457.
with the C-DAK 1.3. The patients treated for
periods of six months have remained well and
suffered no evident adverse effects. Adding char-
coal could shorten the dialysis time, partially
replace it, or augment its benefits. The
demonstration of safety is a prerequisite to
long—term studies.
IN VITRO COMPARATIVE EVALUATION OF MEMBRANE
DIALYZERS AS PURE ULTRAFILTERS. S.C. Spreiter,*
L.A. Levy,* E.S. WOng,* 11.V. HudsOn,* A.S. Ilichatis
,* R.S. Swenson. Veterans Hospital and Stanford
Univ. School of Medicine, Stanford, California.
Removal of volume overload may be better toler-
ated using pure ultrafiltration as compared to con-
ventional ultrafiltration combined with diffusion
dialysis. However, sequential pure ultrafiltration
followed by diffusion dialysis prolongs treatment
time. In order to define optimal sequential thera-
py we compared clearance, compliance and ultrafil-
tration rate(UFR) in large surface area2diaiyzers
Including Cordi Dow hollow fiber 2.5 m2(CDAK),Gam-
bro Major 1.5 in (GM) and VivaCell 1.5 in (VC). The
blood—side was saline perfused from a recirculating
or single—pass reservoir("QB"=200 ml/min) while the
dialysate—side was either single—pass perfused (Q
500 ml/min) or exposed to partial vacuum negative
pressure was varied from 0 to negative 700 mm
Hg). In some studies albumin (simulating plasma
oncotic pressure) and urea (for clearance) were
added to the blood—side. In all cases UFR rose as
negative D increased. The ultrafiltration coeffi—
cient(k f) for CDAK was stable(mean 2.8 ml/hr/mmlig)
throughut negative P0. In GM, kf progressively
rose(5.O to 7.4) as negative D increased. VC
showed Initial increases followed by decreases in
k with more negative P . Blood—side dialyzer vo—
1Ime of CDAK was cons tan whereas volume of GM and
VC increased at higher negative P0. Evidence sug-
gests that in hollow fiber dialyzers pure ultrafil-
tration is linearly dependent upon pressure whereas
the flat membrane dialyzers show changing ultrafil-
tration characteristics probably reflecting mem-
brane deformation and/or alteration in channeling.
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INCREASED DIALYSATE SODIUM CONCENTRATION FOR THE
MANAGEMENT OF HYPOTENS ION IN THE FLUID OVERLOADED
PATIENT. David L. Sugerman, M.D., James P.
vanGelder, M.D., So. Broward Artificial Kidney
Center, Inc., Hollywood, Florida
Dialysis of patients with excessive weight
gains continues to be a major problem. Dry weight
often cannot be achieved due to repeated episodes
of symptomatic hypotension and severe muscle
cramping during hemodialysis (MD). Recently,
hemofiltration (HF) followed by HD has been pro-
posed as a successful method of managing these
patients. However, HF usually requires a longer
period on dialysis, codifications of existing
dialysis equipment and greater patient monitoring.
We have achieved similar results as HF followed
by liD by performing high dialysate sodium (140—
142 mEq/L) hemodialysis (115). We use a Cobe
Sodium Concentrate Controller on a Cobe Centry II
Dialysis System for this procedure.
Five patients who routinely had complicated lID
were placed on US. Electrolytes, chest x—rays,
ultrafiltration, hypotension, cramping, and other
symptoms were monitored on and off US. Removal of
1.2 to 1.5 Kg/hr can easily be achieved without
symptoms allowing dry weight to be achieved. One
additional patient had no improvement with US or
HF followed by MD. In addition, we noted the
almost complete disappearance of severe "restless
leg" syndromes in two patients on HS.
No deleterious effects have been observed with
US over a three month period. In one patient,
severe hypertension has become controlled and
excessive weight gains have improved. One patient
who desired to be withdrawn from chronic hemo—
dialysis because of intolerable cramping and hypo—
tension is now asymptomatic on HS.
LONG TERM OBSERVATIONS OF TRIGLYCERIDE (T) AND
CHOLESTEROL (C) LEVELS IN MAINTENANCE HEMODIALSIS
(MUD) PATIENTS. C?) A. P. Swamy,*RVM Cestero,
B.C. Campbell — Monroe Community Hospital and Dept,
of Medicine, Univ. of Rochester, Roch., NY.
The long term effect of dialysis on the lipidemia
of MUD P is unclear. Serial observations of T and
C levels over long periods of time are few and the
results conflict. This study was undertaken to
measure T and C levels every 4—6 wks for 24 months
in 27 (14 F; 13 N) stable MMD p. 12/27 and 5/27
had increased T and C levels respectively at the
start of the study. Diabetics were excluded. Diet
consisted of 60—80 gm protein without carbohydrate
or fat restriction. Dialysis was performed thrice
week].y (12 — 18 hr/wk; 17—30 M 2 hr/wk) using a
glucose free dialysate. P weights were recorded
each dialysis. Statistical significance was asses-
sed by linear regression analysis. Only signifi-
cant changes (P <0.05) are tabulated below:
MONTHS: W C 7 CW TW CT CTW
? 12 8 8 5 7 4 4
1—12 4'7 2 2 18 1 6 1 112—24 8 2
1—24 9 2 8 2 5 1
At the end of observation perod 17/97 and 2/27 had
above normal T and C levels. During this period
increases in T and C are associated more often
with increase in 14. Decreases are less frequently
associated with 14 losses. The results suggest T
and C increases with continuing hemodialysis up to
24 months are often associated with weight gain.
• MANNITOL AM) AND MAINTENANCE HEMODIALYSIS (MMD)
A? Swaxny. RVM Cestero,5 Monroe Coninunjty Hgsp.,
AND Dept. of Medicine, Univ. of Rochestel', Noch.,
NY. The extensive use of M during MMD prompted a
study of M kinetics. In vivo M clearance is 140
mi/rn in the CDAK5 and 120 mi/rn in the Paraflo
1,6 (08 200 ml/m QD 500 mi/rn). In the CDAK5,
M clearance increases slightly (130 mi/rn to 144
mi/rn) when the inflow N concentration is increased
from 75 mgrn% to 225 rngm%. In 7 patients M clear-
ance was studied after injection of 0.5 gm/kgm at
the beginning of dialysis. (OB 200 mi/rn; OD 500
mi/rn; CDAK5) M concentrations after injection are
as follows:
Time Conc, mgm% Time Conc. mgrn%
0" 21.57 + 10.55 30" 148.43 + 20.8
5" 237.86 32.47 60" 114.29 20.72
10" 194 18.7 120" 78.86 23.81
20" 171.29 24.1 240" 41.43 11.34
Analysis of the disappearance curve suggests
that the rapid decline during the first few minu-
tes of dialysis is a result of both high concen-
tration gradients and of equilibration with the
body compartments. Even after 4 hrs. of dialysis,
residual M is detectable. Predialysis M levels in
10 MMD pts. receiving 12.5 — 37.5 grns N during
each treatment for more than 4 weeks vary from 110
to 122 rngrn%. Conclusion: M is readiiy dialysable
with specific clearance rates for individual dialy—
zers. After a 0.5 gm/kgm dose residual M is pre-
sent even after 4 hrs. of CDAK5. Even modest M
doses given repeatedly lead to N retention. The
effects of residual M on the pt. or the dialysis
procedure itself, if any, are not known. Since
the M disappearance depends upon the clearance
of the diaiyzer, a simple formula can be derived
to predict residual M levels.
AN ALGORITHM FOR MANAGEMENT OF UREMIC PERICARDITIS.
Mark Thompson*, Mohini Kaushik*, Daniel E. Lab.
University of Pittsburgh, Dept. of Medicine,
Pittsburgh, Pennsylvania.
An algorithm for management of uremic pericar—
ditis (UP) based on review of 165 patients with
end—stage renal disease is presented. A pen—
cardlal friction rub and/or penicardial effusion
(PE) detected by x—ray, echocardiogram or cardiac
scan established the diagnosis of UP in 40 pa-
tients. Patients (33/40) not suspected to have
tamponade (T) were treated with frequent dialysis
and 26/33 responded. Tachycardia, tachypnea,
hypotension and paradoxical pulse suggested T in 7
patients with large PE as well as in 7/33 patients
with increasing PU. Twelve of these 14 patients
underwent right heart catheterization which es-
tablished the presence of T in 11 and left ventri-
cular dysfunction in 1. One patient died of T
before diagnostic or therapeutic steps were
initiated. Of the remaining 12 patients with T,
5 responded to pericardiocentesis and frequent
dialysis. Recurrent T in 6/12 patients was treated
with percutaneous penicardial drainage for 3 days
with resolution in 5. Two patients required
pericardiectomy. Using this approach to manage
UP, 27/40 patients with pericarditis and 12/13
patients with T responded satisfactorily. Re-
current T resulted in one late death. Constrictive
penicarditis has not developed during 9—48 month
followup. The systematic management of UP using
this algorithm emphasizes early recognition of T
and reduces the need for pericardiectomy.
CHRONIC RENAL FAILURE IN DIABETES: SURVIVAL WITH
HE"ODIAIYSIS VERSUS TRANSPLANTATION. M.A. Totten,*
B. Izenstein, R.E. tleason, S.D. Kassissieh, J.A.
Libertino, and J.A. D'Elia. New Enoland Deaconess
Hospital, Boston, Massachusetts.
Survival results for 49 diabetic patients who
required chronic hemodialysis (CHD) or renal trans-
plantation (RI) from 1973 to 1976 are presented.
Dialysis patients were older, but duration of dia-
betes and hypertension was similar. The incidence
of cardiomeqaly and motor neuropathy was hiqher
amonq RT recipients whereas CHD patients had more
extensive peripheral vascular disease. The inci-
dence of diabetic retinopathy and blindness was
not sianificantly different. Arteriovenous fis-
tula was constructed in 42 patients, bovine arte-
rial nraft in 7; 12 patients required a second
access procedure.
Patients Cumulative Survival (%)
(2 year)
Dialysis 27 73
Transplant
All 22 50
Live-related 12 77
Causes of death in CHD patients included cardio-
pulmonary arrest (CPA) (72%) and patient decision
to discontinue therapy (28%); in the RI patients
included CPA (50%), sepsis (30%), and stroke
(20%). The survival of live-related donor (LRD)
recipients was similar to that of CHD patients
and sionificantly better than that of cadaveric
allonraft recipients. Althouah LRD RT is prefer-
red, the risks of cadaveric RI must be weiphed
aqainst tho6e of CHD with reqard to survival and
rehabilitation.
HEMODIALYSIS (ND) ASCITES (AS) TREATMENT WITH
NON ABSORBABLE TRIANCIMOLONE (TL) OR
INDOMETHACINE (IN). A. Treviffo—Becerra, B.
Jaureguie, General Hospital, National Medical
Centre INSS, Hexico 7 D.F.
AS of unknown etiology has been well docu-
mented like a RD complication. We have had
opportunity to treat several patients who devel-
oped AS, with different methods, but just recently
had good results.
Patient 1, after 12 months in lID, started
with AS and needed 20 paracentesis during 10
months. He then received 1200 mg of TL intra—
peritoneally and evolutioned well for 6 weeks, but
AS started again. We reinfused 1800mg of TL and he
kept without AS for a month. He died with
pneumonia and hyperkalemia. Patient 2 was in RD
for 3 months and AS appeared. She needed 6
paracentesis during 6 months. We gave her 1200mg
of TL; she then had good course for 7 weeks. She
died with meningitis starting on immunodepressive
drugs before transplantation. Patient 3 was in RD
for 2 months. He needed 12 paracentesis during 9
months. We gave him 75mg IN daily orally. He
didn't make AS for 28 weeks at all. He received a
transplant and no liquid was seen in the cavity.
One month later he returned to RD and 4 weeks
later died of cerebral hemorragie with no signs of
AS.
We concluded IN is better treatment of RD AS
than TL, and could be used in other manifestations
that we call 'uremic poliserositis," like
pleuritis, pericarditis. Our results postulate
that AS in RD patients has an inflammatory
etiology.
• COMPARISON OF POLYMER, GLUCOSE, AND HYDROSTATIC
PRESSURE INDUCED ULTRAFILTRATION IN A HOLLOW
FIBER DIALYZER: EFFECTS ON CONVECTIVE SOLUTE
TRANSPORT. Z.J. Twardowski,* K.D. Nolph, R.P.
Popovich,* C.A. Hopkins.* Dept. of Med., VA Hosp.
and U. of MO, Columbia, MO and Dept. of Chem. and
Biomed. Eng., U. of TX, Austin, TX.
Ultrafiltration rates (UF) induced by 1) poly
(sodium acrylate) (P) 2) glucose, (G), and 3) h —
drostatic pressure (H) were compared in a 1.5 M
hollow fiber dialyzer. The dialyzer was perfused
(100 mi/mm) with B12 in distilled H20; bath was
the same 812 solution alone or with P or G added.
P (90000 daltons) when added to deionized water
dialysate over a range of S to 27 grams/L con-
tained 14 mEq of Na/gram P; 30% of Na was osmoti-
cally active yielding 4.2 mOsm/grain P. UF (ml/min)
with P=[O.37 mean logarithmic transmembrane osmo-
lality, mOsm/Kg H2O (LTO)—1.31(r2=O.95)(UF range
studied 5 to 40 mi/mm). At any given LTO glucose
yielded 1/10 or less UF than P. Na ions of P were
held in dialysate by the impermeant anion and
yielded osmotic pressure near that predicted by
Van't Hoft for a completely impermeant molecule.
Apparent (net) Bl2 sieving coefficients with H
and P induced UF were 0.72+0.05 SD and 0.69+0.05
SD and not statistically different; both were
greater (p.O.OO1) than that with G (0.39+0.11).
Conclusions: 1) p and possibly similar polymers
represent effective impermeant osmotic agents po-
tentially useful in hemo and peritoneal dialysis
solutions as alternatives to glucose (pending toxi-
cology studies). 2) Relatively poor convective
solute transport with G confirms previous reports.
3) Similar sieving with H and P suggests that low
values with G are not a function of osmotic pres-
sure per Se.
• VISCERAL CALCIFICATION AND THE ROLE OF CaXP PRODUCT
IN ITS PRODUCTION. Christos Velentzas, Dimitrios G,
Oreopoulos, Harry Meindok,* Eric H. Meema,* Sol.
Rabinovich,* Margaret Jones,* David Sutton,*
Abraham Rapoport and George deVeber. The Toronto
Western Hospital, Toronto, Ontario, Canada.
The uptake of bone-seeking radionuclides by soft
tissues in the course of a bone scan is a promising
means of the in-vivo study of visceral calcifica-
tion. In this paper we report our findings of vis-
ceral uptake of bone seeking radionuclides in 22
patients on chronic dialysis, 9 patients with
malignant disease and hypercalcemia and 9 patients
with hypercalcemia and primary hyperparathyroidism.
Eleven dialysis patients and 4 patients with malig-
nancy showed uptake in the lungs; uptake in the
stomach was present in 3 dialysis patients and 2
patients with malignancy. None of the patients
with primary hyperparathyroidism had visceral
radionuclide uptake. Dialysis patients with
visceral radionuclide uptake had a mean CaXP
product ('-SD) of 84.3 + 23.7, significantly higher
(p<O.OO1) than that of patients without uptake
(59.2 + 14.0). Similarly, the CaXP product in
patients with malignancy and visceral radionuclide
uptake was 72.2 + 6.4, significantly higher
(peO.O05) than tlTat of patients without uptake
(49.2 + 6.8). All but 2 of the 15 patients who had
visceral radionuclide uptake had a CaXP product
above 60. Similarly, all but 4 of the 25 patients
who had no visceral radionuclide uptake had a CaXP
product below 60. These findings indicate that
visceral uptake of bone-seeking radionuclides is a
simple and effective means of studying visceral
calcifications in vivo. A CaXP product higher than
60 seems to be the single most important factor in
the production of visceral calcification.
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AUTOMATED PERITONEAL DIALYSIS——THE ALTERNATIVE TO
HEMODIALYSIS. Barry von Hartitzsch, A.V.L. Hill,
A. N. Paton, T.R. Medlock, Hillcrest Medical Center
Tulsa, Oklahoma, USA.
The referral of more diabetic & older patients
whose tenuous cardiac Status might not tolerate the
stress of hemodialysis has generated increased in-
terest in chronic peritoneal dialysis as an altern-
ative form of therapy. 3 years ago we introduced a
hospital based program of 9 hr dialysis, 18 litres,
3 times weekly. During an observation period of
234 Pt. months we were able to show that there was
no significant difference in pre—dialysis BUN,
creatinine, uric acid, electrolytes, protein, hema—
tocrit between this regime & conventional 5 hr.
hemodialysis with UF2 or Gambro dialyzer. Periton-
itis—positive culture occured very infrequently for
manual therapy 1.2%. The catheter survival averag-
ed 6.2 patient months. 21 months ago we introduced
automated closed loop cycling machines to hopefully
further reduce infection & improve metabolite
clearance. In 297 patient months we have noted a
50% drop in infection rate & a marked prolongation
of catheter survival to 20 patient months. This
has generally improved patient well being & reduced
in hospital care significantly. Average clearances
for automated therapy 32—34 litres/9 hr. dialysis
have been BUN 25 ml/min, cr. 18 ml/min, uric acid
12 ml/min, & protein loss has been 10 6 G/dialy—
sis. Automated close loop peritoneal dialysis 9
hrs. (32—34 litres) 3 times weekly is not only sup-
erior to but cheaper than manual peritoneal dialy,-
Sis, Reduction in infection & prolongation of
catheter survival contribute to better patient
health, & combined with a simpler procedure, have
made this therapy an effective alternative to hemo—
dialysis.
EVALUATION OF IRON DEFICIENCY ANEMIA IN CHRONIC
IIEMODIALYSIS PATIENTS. J. Walshe*, and R. Venuto.
Intro, by R. Anthone. S.U.N.Y. at Buffalo, School
of Med. Buffalo, New York.
Forty three stable chronic hemodialysis (CD)
patients were studied for evidence of iron defi-
ciency (ID). A majority were on prior oral iron
therapy. 11/43 of the patients were demonstrated
to have an ID component to their anemia as evidenc-
ed by an increase in hematocrit (HCT) from 21.9
1.5 to 29.6 (p.D0l) following parentral iron
(P1). An attempt was made to correlate response
with baseline red blood cell (RBC) indices, serum
ferritin (F), total iron binding capacity (TIBC)
and transferrin saturation.
All males (9) with an initial F of 70 ng/ml or
lower responded with an increase in Hct following
P1. Three females with F between 12—16 ng/ml fail-
ed to demonstrate a rise in lict after PT, while two
females with F of 25 and 32 ng/ml showed impressive
improvements in llct.
No significant differences were found in RBC in-
dices, age, type of renal disease, time on dialysis
or iron supplementation between responders and non—
responders. Less than half (5/11) of those who
responded would have been predicted using the cri-
teria for ID of TIEC) 350 ng/100 ml and transferrin
saturation of <15%.
This study demonstrates that ID is frequently
present in CD patients. In males low F correlates
well with response to P1. In contrast, in our lab-
oratory, F appears to be of limited value in diag-
nosing ID in females.
• EFFECT OF FEMODIALYSIS ON INSULIN SECRETION FROM
ISOLATED PANCREATIC ISLETS CELLS. Jose R.
Chantal Orthlieb , Carmen Garcia,° Eduardo
CoflGarciaC. partrmnts of Medicine and Physio-
logy. Universidad Central de Venezuela. Caracas,
Venezuela.
Previous work has demonstrated a glucose into-
lerarice in uremia that persists after dialysis if
true glucose is measured. Such intolerance is animportant factor along with hyperlipemia in the
development of atherosclerotic cardiovascular di-
sease. We have investigated insulin secretion "in-
vitro' using islets cells isolated from mouse pan-
creas. The cells were incubated for 1 hour in the
presence of glucose ( 3 mg/ ml ) and serum ob-
tained from both nonuremic controls and uremic
subjects, before and after a single heiiodialysis.
Irrmunoreactive insulin was analyzed in the su-
pernatant. The values obtained were 255.2± 15.,
196 15.1 and 389.9 21.9 uU/ 5 islets! hour for
the control, predialysis and postdialysis sara
respectively. These results showed a significant
decrease ( p.<O.Ol ) in predialysis insulin secre-
tion and an important increase from the control
and predialysis results after dialysis ( p<O.OO1).
The results suggest that an inhibition of insu-
lin secretion is present in the uremic state (pre-
dialysis ) due to either an inhibitory factor of
insulin secretion or to another factor that promo-
tea peripheral uptake. There is also an important
increase in insulin secretion after dialysis which
is greater than the control values. This could
have an important role in the pathogenesis of the
accelerated atherosclerosis seen in patients on
chronic hemodialysis.
• HEMODYNAMICS OF POST-DIALYSIS HYPOTENSION.
Wei-Tzuoh Chetl,* Michel ChaignOn,* Robert C.
Tarazi,* Emmanuel L. Bravo,* and Satoru Nakamoto.
Cleveland Clinic Foundation, Cleveland, Ohio.
Post-dialysis hypotension is common, potentially
serious and as yet not completely explained.
Hemodynamic studies were therefore performed to
evaluate peripheral resistance (TPR) response to
fluid loss by hemodialysis (HD). Plasma volume
(1125 HSA), hematocrit, cardiac output (CO)
(echocardiography) and body weight changes were
determined serially in 15 pts. before and after
HD; in 7 (group I) mean arterial pressure (MAP)
fell by > 10 mmHg whereas it remained unchanged
(± 10 mmHg) in 8 (group II). There was no sig-
nificant difference between both groups in either
age, sex distribution, MAP before HD or type of
nephropathy. Both had similar weight loss (2.2 vs
1.9 kg, ns) and blood volume reduction (483 vs
387 ml, ns); CO was lowered equally (0.9 vs 0.9
L/min/m ) so that different MAP response was due
to significant difference in TPR response (+0.7 vs
+7.5 units, p < 0.02). Heart rate (FIR) response
to HD was small and equal in both groups (—1.2 and
-2.5beats/min, ns). The difference in TPR
response suggests that post—HD hypotension is re-
lated to blunted baroceptor response in group I
to equal fluid loss and CO reduction. The dis-
sociation between HR and TPR and lack of cardio—
acceleration in both groups suggest that HR re-
sponses in uremic pts. depend on cardiac respon-
siveness and are therefore inadequate for study of
baroceptor function in these pts.
CHRONIC STAPHYLOCCECUS EPIDERMIDIS INFECTION — A
PROBLEM OF CLOTTED BOVINE HETEROGRA?T A-V FISTULAS
(AVF). Melvin Yudis, Barry Glaser, & Dennis North-
Coombes. Abington Memorial Hospital and Life Sup-
port Systems of Abington, PA.
Thrombosis remains a major complication of bo-
vine AVF. We have recently followed four patients
with end—stage renal disease on chronic renal
dialysis who had clotted arm bovine AVF's. The
etiology of the patients' renal disease included
membranous glomerulonephritis and arteriolar neph-
roscierosis, hydronephrosis, and chronic glomerul—
nephritis, All had prior problems with long—term
access. Operative declotting maneuvers were un-
successful in these patients. The thrombosed
bovine graft was not removed at the time of de—
clotting.All these patients developed chronic draining
sinuses infections with Staphylococcus epidermidis.
Bulging pockets of purulent material would form
unless warm soaks to the area were applied. Local
and systemic antibiotics to which the Staphylococ—
cal epidermidis was sensitive did not improve
these infections. Only surgical removal of the
clotted bovine heterograft relieved the infection.
Systemic complications of the Staphylococcal
epidermidis infection, such as fever, toxicity,
bacteremia or endocarditis were not encountered
in this group. Nevertheless, the chronic purulent
discharge was a source of potential spread to a
new access site as well as being a persistent cos-
metic nuisance to the patient. It is concluded
that clotted bovine AVF should be promptly removed
if declotting procedures are not effective. This
may help prevent the problem of chronic infection
with skin—contaminating organisms such as Staphylo—
coccal epidermidis.
• SYMPATHETIC NERVE DEFECT IN CHRONIC RENAL FAILURE
Michael Ziegler,* Raymond Lake,* Michael Coleman,t
and Irwin Kopin,* Lab, of Clin Sci., NINM Beth-
esda, Md and tHolt Krock Medical Center, Ft.Smith,
ARK. (SPON: H. E. Saries)
Nineteen patients (8 female, llmale) from 14 to
74 years old receiving chronic hemodialysis for
renal failure participated in this study. They had
blood pressure and pulse rate measured and blood
drawn for analysis of norepinephrine (NE) and do—
pamine—g—hydroxyiase while reclining and after
they sat for 5 minutes before and immediately af-
ter hemodialysis lasting 3—5 hours. Before dialy-
sis patients with renal failure had plasma NE
levels while reclining of 333±30 pg/mi (±SEM),not
different than 84 control subjects' level of 304±
20 pg/mi. After dialysis NE levels increased by
101±25 pg/mi (p<.OO1). The two youngest male sub-
jects (ages 14 and 17) and 4 females (ages 42—60)
complained of dizziness and malaise when they sat
up after dialysis. They had a greater decrease in
B.P. after dialysis than the other 13 patients
and a much greater decrease in B.P. after they
Sat up. After sitting 5 minutes they had no incr-
ease in plasma NE(—l8±3 pg/mi). The patients who
did not feel dizzy or sick after sitting increas-
ed their plasma NE 87±28 pg/mi. Ten control sub-
jects had a larger increase in their plasma NE
(175±20 pg/mi) in response to sitting (p<.Ol).
Dialysis results in increased sympathetic neuronal
activity,presumably to compensate for a decrease
in fluid volume. Patients with renal failure have
impaired sympathetic nervous output of NE in re-
sponse to sitting after dialysis. This defect is
most severe in patients who complain of dizziness.
HYPERTENSION: RENIN-ANGIOTENSIN
• STIMULATION OF RENIN BY SELECTIVE Cl DEPLETION.
H. Abboud,* T.A. Kotchen, J.H. Galla, and R.G. Luke
Univ. of Kentucky, Dept. of Med., Lexington, KY.
Because inhibition of plasma renin activity
(PRA) by NaC1 in the rat depends on C1, the effect
of Cl depletion, without Na+ depletion, on PRA was
studied. After 7 days on a low NaCl diet, rats
were depleted of Cl by peritoneal dialysis (PD) a—
gainst O.l5M NaHCO3 (EXP); control (CON) rats were
dialyzed against O.i5M NaCl (n=8/CP). EXP and CON
blood pressure was not different (p>O.2). During
PD, positive Na+ balance did not differ (p>O.3).
Cl balance was —1,056 pEq±51SE in EXP vs 889±144
in CON (p<O.OO1). Serum Cl (74 uEq/l±l) and UC1V
(0.06 pEq/60 min±O.Ol) of EXP were less (p<O.Ol)
than CON (97±2 and 0.6±0.3). Uosm was less in
EXP (p<O.OO1). Serum Na+, CIN, and filtered Na+
did not differ (p>O.7). Arterial pH of EXP (7.58±
02) was greater (p<O.OO1) than CON (7.41±0.3), se-
rum K+ was less (4.3mEq/L±.2 vs 5.l±.2; p<O.O2),
and UNSV was greater (5.5iEq/6O min±.8 vs O.4±.2;
pc0.01). End plasma volume and hematocrit of CON
(3.5 ml/100 gm±.2 and 46.41±1.0) and EXP (3.1±0.2
and 48.1±1.5) did not differ (p>O.l). Before PD
PRA of EXP (22.9 ng/ml/hr±3.7) and CON (21.4±1.9)
did not differ (p>O.7); after PD, PEA increased
(p<O.OO5) in EXP (35.4±4.3) but not (p>O.8) in CON
(20.9±3.9), and PEA of EXP was greater (p<O.O25)
than CON. In a second experiment, without a prior
low NaC1 diet, PEA EXP (7.3±1.0) and CON (6.1±0.6)
did not differ (p>O.3), despite higher arterial pH
and lower serum K+ in EXP (p<O.O5). Serum C1 of
the second EXP (81±2) was greater than the first
EXP (p<O.OO5), suggesting that stimulation of PEA
is related to degree of Cl depletion. Renin stim-
ulation by selective Cl depletion supports the de-
pendence of the macula densa mechanism on C1.
EFFECT OF HYPOXIA AND HYPERCAPNIC ACIDOSIS ON RENAL
1-IEMODYNAMICS, RENIN SECRETION AND RENAL AUTOREGU-
LATION. Robert J. Anderson,* Arnold S. Berns,*
Richard C. Pluss,* William L. Henrich,* and Keith
M. McDonald. Univ. of Cob. Med. Ctr., Den., Cob.
Abnormalities in renal function are associated
with hypoxia (H) and hypercapnic acidosis (HA). In
this study, H and HA were induced in anesthetized
dogs with constant renal perfusion pressure (RPP).
H (PO2 from 84 to 34 mmHg, p<.OO1) was not associ-
ated with changes in cardiac output (CD), mean
arterial pressure (MAP), glomerular filtration rate
(GFR), plasma renin activity (PRA) or individual
kidney renin secretory rate (RSR). H increased
renal vascular resistance (RVR) in innervated (.49
to .58 mmHg/ml/min, p<.Ol) but not denervated kid-
neys. HA (pCO2 25 to 70 mmHg, p<.OO1 and pH 7.43
to 7.05, p<.OO1) was associated with a fall in MAP
(147 to 128 mmHg, p<.OOl) and increases in CO (3.9
to 4.7 L/min, p<.05) and PEA (3.9 to 12.6 U, p<
.005) as GFR remained constant. With HA, inner-
vated kidneys demonstrated increases in RVR (.49
to .76 amHg/ml/min, p<.Ol) and RSR (357 to 1069
U/mm, p<.0S) that were not observed in denervated
kidneys. Prevention of the fall in MAP with
norepinephrine did not attenuate the increase in
PEA with HA. The effects of H and HA on auto-
regulation of GFR and RBF were studied as RPP was
lowered from 130 to 75 mmHg. HA was associated
with a striking (p<.OOS) attentuation of auto-
regulation (AR) of GFR and REF at each level of
RPP which could be prevented by renal denervation.
H altered AR of RBF and GFR only at RPP of 75 mmHg
(p<.O5). These results demonstrate that HA exerts
a greater deleterious effect on renal function
than H. Furthermore, HA results in renal nerve
mediated changes in RVR, renin secretion and AR.
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PRIMARY HYPERALDOSTERONISM (PH)—A RARE
CONDITION IN SOUTHERN BRAZIL. Hermes C.
Aguino, Doiningos dtAvila*, Luiz Li. Yordi
Leonel Ierner*, Joao C. Goldani and Car—los A. SantosA. Renal Division, Instituto
de Cardiologia, Porto Alegre, R.S.,Brazil
Five cases of PH, all due to adenoma,
were seen from 1970 to 1976. Four pati-
ents (pta) were female. 1'Tean blood pres-
sure (BP) was 190/115 mniHg (±25/15). Four
pts had symptoms of hypokalemia. ?Tean se-
rum K was 2.23 mEq/l (±0.33); CO —31.0
mEajl (5.5). Four had elevated asting
glucose. Plasma renin activity was below
normal in all pta and did not change after
3 days Na restriction and 4 hours upright.
Tan urinary aidosterone (N=4—2Opg/24h)
was 91.02, and 76.20 after a 3 day course
of DOCA (10mg b.i.d.). Selective adrenal
vein aldosterone was measured in 3 pta.
(N=200—SOO ng/dl) Right Left
a— 229.0 44.7
b— 1200.0 94.0
c— 17.4 5571.0Two of 4 adrenal venographies revealed
edenoma. All pts received spironolactone(400mg/day) for 4 weeks; only 1 had BP
controlled. efflova1 of adenom corrected
HF in 3 pta.Our servee ic the State roferral cen-
ter for pts with hypertension. ech year600 new pta re ee.n, the incidence
:f ITT Ia I .l,/I000 hypertensive pta.
FIBJMUSCULAR (FN) VS .ATHEiDSCLEFOrIC (psi
PENOVASCULRR DISE\SE (RVD); CLINICPL AND BIO-
CHEMICAL P7ATURES. Sat P. Arora, Leslie Baer,
Ildiko Radichevich*and Joseph A. Buda Depts. of
Nedicine & Surgery, Colurrbia University College
of Physicians & Surgeons, New York, New York
enbjeight hypertensive patients with RVD were
studied during constant sodium diets to define
angiotensin II (All) dependent hypertension with
Saralasin(S), plasma renin activity (PRR) and renal
vein renin (RVR) ,aldosterone excretion rate (AER)
and renal function. IVP, renal scan and renal
arteriography were performad in all 28. Of 14
with FNRVD, maan age was 32 and 13 were female (f).
BP in 6 A II dependent FMRVD was 173/109 maHg
PRA 49±21(SEM)ng/ml/hr, RVR ratio 1.6, AER 26—7
ug/d and normal serum creatinine (Cr ) and protein
excretion. Kidney size was decrease in onl one.
PRA in the÷8 non-All dependent FNRVD was 6. 5'-3.2
and AER 10-2.
Nean age in 14 with ASRVD was 58 and 8 were f.
BP in 12 lIII dependent ASRVD was 192/118, PRA
32±13, RVR ratio 2.2, AER 23±2, Cr5 1.4, protein
excretion 2925 rag/a and decreased kidney size was
present in all 12.
We conclude that ASRVD exhibits a significantly
higher frequency of All dependent hypertension
when coirpared to FNRVD (p<: 0.05). Decreased kidney
size, function and pathologic proteinuria are also
fore cormon in this group. FMRVD may be nore pre-
valent in young hypertensives than is currently
recognized because IVP and hornonal tests may be
normal in this group.
DEPENDENCY OF ACID AND CRYOACTIVATION OF INACTIVE
PLASMA RENIN ON PRIOR ACTIVATION OF A NEUTRAL
SERINE PROTEASE. S.A. Atlas'c J.E. Sealey, J.H.
Laragh. Cardiovascular Center, The New York Hos-
pital—Cornell Medical Center, New York, N.Y. 10021
Inactive renin in human plasma is converted to
active renin in vitro by acid activation (i.e. 24
hr dialysis at 4°C to pH 3.3 followed by restora-
tion of pH for renin assay). Inactive renin can
also be cryoactivated by —5° incubation for 4 days
at pH 7.4. In this study the two processes were
compared; renin assays were done at pH 5.7. 'Acid'
activation in human plasma was found to be a two—
stage process with only partial activation occur-
ring at pH 3.3 (0.9 to 5.5 ng/mnl/hr); further acti-
vation occurred during subsequent dialysis to pH
7.4 (5.5 to 12 ng/ml/hr) but not during dialysis to
pH 5.7. The pH 7.4 activation step was dependent
on prior pH 3.3 treatment and was inhibited by ad-
dition of undialyzed plasma. Cryoactivation of
EDTA plasma increased active renin from 0.9 to 5.0
ng/ml/hr. However cryoactivation of serum yielded
twice as much activated renin, equivalent to the
combination of pH 3.3 and 7.4 dialysis. Cryoacti—
vation was inhibited by DFP and both stages of acid
activation were partially inhibited by DFP. We
conclude that acidification per se only partially
activates inactive renin. Acidification also acti-
vates a factor which in turn activates inactive
renin at neutral pH. This factor has characteris-
tics of a serine protease which is reversibly in-
hibited by an acid—labile plasma inhibitor. In-
cubation at _50 and pH 7.4 may promote dissociation
of such an inhibitor, thus allowing activation by
a neutral protease to proceed, but at a slower rate
than occurs at 4°C. Thus cryo— and acid activation
may involve the same enzymatic reaction.
GLOHERULAR ULTRAFILTRATION COEFFICIENTS (Kf) OF
SALT SENSITIVE (S) AND RESISTANT (R) RATS IN RE-
SPONSE TO HIGH AND LOW NA INTAKE. S. Azar, D.
Weller,* and J. Iwai.* Univ. of Minn. Hosp.,
Minneapolis, and Brookhaven Labs, Upton, N.Y.
High Na intake (H) for 12 days given to Dahl S
and R rats lowers Kf in S rats. To elucidate this
problem, S and R weanling rats were fed low (L)
NaC1 chow for 70 days. At this time, glomerular
transcapillary hydraulic pressure difference (P),
efferent arteriolar oncotic pressure (HE), single
nephron (SN) GFR, glomerular plasma flow (QA) and
Hf were determined. The results of both experiments
(mean SE):
(n) AN tP HE SNGFR QA Kf
mm Hg nl/min-—— nl/s.mmHg
SL (9) 128±2 46±.6 26±.6 69±3 264±14 .O44±.OO1
SH (10) 123±3 41±1 24±.8 52±2 208±10 .O4O±.0O2
RL (8) 118±1 44±.8 26±.8 50±3 164±9 .O37±.OO1
RN (6) 120±1 33±.8 24±.5 42±3 153±14 .052±.0O2
SL vs SH N5 <.005 <.05 <.001 <.005 MS
RL vs RH MS <.001 NS MS MS <.001
SL vs RL <.001 <.05 NS <.005 <.001 <.01
SH vs RH NS <.001 NS <.025 <.01 <.005
Glomuerular counts/kidney were: S — 28,461±747 vs R
— 32,762±802, p<.OO1. Afferent arteriolar resis-
tance (RA) was lower (p<.Ol) in SL and SR (l.l±.6
and l.4±.l) than RL and RH (l.5±.l and 2.l±.l).
Thus SL do not change RA on high Na, while RL do (p
<.05). While unchanged in SM, Hf increased in RH.
Thus the low Hf found in SH was due to the increase
of Kf in RH. Resistant rats show opposite arterio—
lar and glomerular sensitivity to low and high Na.
The lack of these changes in S rats is due to their
adapted nephrons, as a result of their genetically
determined low number of glomeruli.
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• SECRETION OF ACTIVE AND INACTIVE RENIN BY THE PIG
KIDNEY. M.D. Bailie, F. Dyrkx, and M.A.D.H.
Schalekamp. Erasmus Univ., Rotterdam, Netherlands,
and Michigan State Univ., East Lansing, Michigan.
An inactive form of renin which can be activated
by acidification has been found in plasma and
kidney of several species. We studied the secretion
of both active renin (AR) and inactive renin (IR)
in the anesthetized pig. Renin concentration was
determined in arterial (AP) and renal venous (RVP)
plasma obtained before and after administration of
isoproterenol (ISO), furosemide (F), and propra-
nolol (P) and following volume expansion (VE) with
saline. JR was activated by dialysis of plasma at
pH 3.5, and angiotensin I measured by radioimmuno-
assay following incubation of plasma with homolo-
gous substrate. Following ISO the secretion of AR
increased from 8±4 (sem) to 58±34ng/min, while IR
increased from 53±33 to 32l±136ng/min. F stimu-
lated AR secretion from 8±3 to 121±30 and IR from
17±13 to 482±lO7ng/min. Following P. secretion of
AR and IR decreased by 98 and 367ng/min, respec-
tively. Changes in renin secretion after VE
followed a similar pattern. Following logarith-
mic conversion, the plot of secretion of AR vs JR
formed a straight line (r=0.79). AR as a percen-
tage of total renin concentration was the same in
simultaneously drawn AP and RVP samples, control-
AP=19±4% and RVP16±l%; F-AP=17±3% and RVP=
18±2%; ISO-AP=17±2% and RVP=14±l%. Thus, there was
no evidence of activation of JR in the systemic
circulation. These data show that under the con-
ditions of the experiment secretion of both forms
of renin appear to be controlled by similar mech-
anisms. Both stimulation and suppression of
renin secretion results in parallel changes in
the active and inactive forms.
HYPOLIPEMIC EFFECT OF THE DIURETIC TICRYNAFEN (SKF
62698). J.H.Bauer, C.S.Brooks* and B.Marx* (intr.
by M.Sorkin). VAH and Univ. of MO Med Ctr., Dept.
of Medicine, Columbia, Missouri.
A recent study has suggested diuretics elevate
serum cholesterol (CHO) and triglycerides (TRI). A
newly synthesized diuretic, (2,3—dichloro—4-(2-
thienylcarbonyl) phenoxy) acetic acid (Ticrynafen,
SKF62698),has been found to have similar antihyper—
tensive properties to thiazide diuretics, and to be
uricosuric. Because of its similar chemical struc-
ture to Clofibrate, 14 hr fasting CHO,TRI and uric
acid were prospectively assessed in a randomized,
double—blind study, following placebo therapy, and
1 month following SKF62698 (250mg BID) or equival-
ent dose of hydrochlorothiazide (HCTZ 50mg BID) in
22 hypertensive subjects. Data were statistically
evaluated by the Wilcoxon and Mann-Whitney tests.
The results (mean±SEM) are indicated below:
HCTZ (N=1O) Placebo 1 ma Rx p
Uric acid (mg/dl) 7.3±0.3 8.9±0.3 <0.005
Triglycerides (mg/dl) 167±26 199±17 <0.005
Cholesterol (mg/dl) 261±15 236±11 NS
SKF62698 (N=12)
Uric acid 7.0±0.3 4.4±0.3 <0.005
Triglycerides 232±26 200±24 <0.005
Cholesterol 257±15 236±11 NS
HCTZ and SKF62698 effected similar reductions in
blood pressure. The HCTZ group demonstrated signi-
ficant increases, whereas the SKF62698 group demon-
strated significant decreases in TRI. There were
no significant changes in CHO. We conclude that
thiazide type diuretics have a significant hyper—
lipemic effect. Ticrynafen appears to have a
unique combination of hypouricemic, hypolipemic
and antihypertensive effect.
RENAL HEMODYNAMICS IN LOW RENIN HYPERTENSION. J.H.
Bauer, and C.S.Brooks*. VAN and Univ. of MissoiT
Med Ctr., Dept. of Medicine, Columbia, Missouri.
It has been suggested that subjects with essen-
tial hypertension (EH) have proportionally greater
decreases in renal perfusion than in glomerular
filtration. To our knowledge, renal hemodynamic
studies using inulin (Cm) and PAH (Cpah) clear-
ance techniques have not been performed in renin
subgroups of EH. Accordingly, 8 normotensive con-
trols (C), 20 normal renin hypertensives (NRH) and
10 low renin hypertensives (LRH) underwent basal
blood pressure (BP), Cm and Cpah determinations.
Hypertensive subjects were off all medications for
3 weeks prior to study. Data were statistically
evaluated by the Mann-Whitney test.
The results (mean±SEM) are indicated below:
C NRH LRH
BP 112±4/72±4 145±4/100±11** 159±9/105±15**
Cint 107±8 81±7** 66±9**
Cpaht 406±36 286±18** 313±29*
FFtt 0.268±0.019 0.299±0.023 0.2O9±O.018**
-i-ml/min/l. 73M2 ttFF=Cin/Cpah
*p<O.05 compared to C; **p 0.025 compared to C
Subjects with NRH and LRH had significantly
lower Cm and Cpah than C. There were no signifi-
cant differences in BP, Cm or Cpah between NRH
and LRH. There were significant (p<0.025) differ-
ences in FF between LRH and NRH, and between LRH
and C.
Thus, subjects with LRH have a relatively in-
creased perfusion per level of glomerular filtra-
tion compared to C and NRH. These findings suggest
that the suppressed renin state may result from
relative hyperemia of the nephron.
RENAL RESPONSES TO INTRAVENOUS SALINE LOAD
IN CONSCIOUS SPONTANEOUSLY HYPERTENSIVE
RATS. W.H. Beierwaltes & W.J. Arendshorst
(introduced by C.W. Gottschalk). Univ. of
North Carolina, Chapel Hill, N.C.
Renal clearance studies were performed
on 7 spontaneously hypertensive rats (SHR)
and 6 normotensive Wistar—Kyoto (WRY) rats
before and during volume expansion. Rats
13 weeks old underwent minimal surgery
during ether anesthesia, and were placed
in restraining cages. Two hr after surgery
and recovery from anesthesia a hydropenic
period began, followed by volume expansion
with isotonic saline intravenously at 3%
body wt/hr.
_________
VOL. EXP.
WRY SHRK (mmHg) 118 T*T (ui/mm) 11 54* 55*
U uEq/min) 0.5 6.1* 7.2*
G (mi/mm) 1.1 1.2 1.5*
RPF (mi/mm) 5.5 5.1 6.8* 6.8*
values/g kidney wt. # — P(0.05, SHR vs. WRY
* = P<O.05, hydropenia vs. volume expansion
Renal function in these conscious SHR &
WRY was similar during hydropenia and vol-
ume expansion, except for a higher filtra-
tion fraction in SHR. Thus unanesthetized
SHR did not exhibit an exaggerated natri—
uresis or diuresis in response to intra-
venous saline loading. This finding is
different from the response of unanesthe—
tized SHR to an intragastric load reported
by Willis et. al. (J. Lab. Clin. Med. 87:
265, 1976).
HYDROPEN IA
WRY SHRm r
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• EFFICACY OF AN ORALLY-ACTIVE CONVERTING ENZYME
INHIBITOR (SQ-l4225) IN THE TREATMENT OF RENO-
VASCULAR HYPERTENSION (RVH) IN MAN. Emmanuel L.
Bravo,* Robert C. Tarazi,* (intr. by Phillip Hall),
Cleveland Clinic, Cleveland, Ohio.
The clinical and humoral responses to SQ—l4225
were studied in 5 patients with RVH. Data were ob-
tained before, during and 3 days following stopping
therapy. On a daily sodium (Na) intake of 100 mEq
mean arterial pressure was reduced to normotensive
levels in 2 (from a mean of 127 to 100 mmHg) while
3 remained hypertensive, even at maximum mainten-
ance doses of 1000 mg/day. Changing dietary Na
to 10 mEq/day (for 3 days) in the 3 non-responders
resulted in prompt normalization of blood pressure
(BP) in 2 (from a mean of 131 to 98 mmHg). Resting
plasma renin activity (PRA) had no relationship to
either BP response or to final maintenance dose
needed. PRA increased significantly in all (9.72±
3.47 to 30.92 1.53, p < .001) regardless of the
BP response suggesting that SQ-14225 effectively
inhibits converting enzyme. All responders ini-
tially required small doses (100-200 mg/day) but
eventually needed much larger amounts (400-1000 mgI
day) to maintain BP at satisfactory levels. On
discontinuing the drug, there was no rebound hyper-
tension; BP rose slowly but progressively to pre-
treatment values over 3-5 days. These results
suggest that inhibition of converting enzyme is
effective therapy in renovascular hypertension but
also that a) BP response cannot be predicted by
supine PRA; b) despite initially elevated PRA,
maximum response still requires Na deprivation in
some; c) the development of tolerance to previously
effective doses suggests involvement of mechanisms
other than the renin-angiotensin system in RVH.
STANDARDIZED SAMPLING CONDITIONS FOR PRA DETERMINA-
TIONS. J—F. Burkhalter*, M.H. Maxwell, P. Weid—
mann*, and J. deLima*. Cedars—Sinai and UCLA Medi-
cal Centers, Los Angeles, California.
Sampling conditions for PRA vary widely. Na re-
stricted diets and 2+ hr. urine collections are un-
reliable on ambulatory patients. There is only a
weak correlation between PRA and U V during unre-
stricted Na intake. Na
PRA was measured in 12 normal subjects: a) 9
a.m. after 4 days of 120 mEq Na diet (Control), b)
9 a.m. on days 3 and 6 of 10 mEq Na diet, and c)
9 a.m. p furosemide 1 mg/kg 8W p.o. at 5 p.m. pre-
ceding day (120 mEq Na diet). Results were as
fol lows:
PRA (na/dl 13h)
Supine Upright (kg)
Cumu-
lative
BW 24h U V Na lncc
(mEq) (mEq)
Control 211±33 516± 59 62.9 93./4±10.2 —
Day 3 493±54 1148±96 61.8 23.6± 6.1 116
Day 6 621±78 1285±134 61.2 6.3± 1.7 1147
furos. 579±99 1456±169 61.5 19.5± 3.6 122
The absolute values and %in PRA and BW were not
significantly different on day 6 of 10 mEq Na diet
and furosemide on 120 mEq Na diet. The 122 mEq
Na loss following furosemide is equivalent to 3.5
days cumulative Na excretion on 10 mEq Na diet.
Oral administration of 1 mg/kg BW of furose—
mide the p.m. before a.m. PRA sampling eliminates
the need for urine collection and results in a
predictible negative Na balance and PRA, as com-
pared to a rigorous 10 mEq Na diet. This proced-
ure fulfills the criteria for a simple and accu-
rate standardized method of stimulated PRA sam—
p1 ing.
PERICARDIAL EFFUSION COMPLICATING MINOXIDIL TREAT-
MENT OF MALIGNANT HYPERTENSION. Byrd, W.A.*: Clan-
cy, L.*; Richter, M.A.*; Carvajal, E.; Martin, W.B.*
and Bailey, G.L. Tulane Univ. School of Med., Hotel
Dieu Hosp., & The Kidney Center, New Orleans, La.
and Upjohn Laboratories, Kalamazoo, Michigan.
Of 16 patients treated with Minoxidil for malig-
nant hypertension 50% developed pericardial effu—
sions, 4/16 (25%) were massive, 2 moderate, and 2
small. None were hemodynamically significant.
Pericardia]. biopsies in 2 showed on1y mild inf lam—
matory change and pericardial fluid was non—reveal—
Ing. Two resolved spontaneously while on the drug,
while 1 massive resolved completely within 60 days
of discontinuing Minoxidil. Echocardiogram was the
most sensitive instrument (8/8) while the chest x—
ray was positive in only the obvious. EKG's were
of no benefit. There were no differences in those
with or without effusions in Ca+-I- P, cholesterol,
total protein, albumin, or biliruin. Patients
without effusions had higher blood glucose (124. 3/
87), alk. phos. (84.7/47.5) LDH (228/121.4), SGOT
(39.9/20.8), BUN (79.9/48.4, and creatinine (9.4/
6.3). 2/8 with effusions required hemodialysis
while 5/8 without were regularly hemodialyzed.
Breakdown of sex and race was as follows: BM 2/8
$ 3/8; HF E 5/8, B 1/8; WM E 1/8, s4/8; WF 0. The
average dose of Mnoxidil was 54 528mg. over an
average of 661 days (82.5mg/d) or those with ef—
fusions versus 50,466mg. over an average of 751
days (67.2mg./d) for those without. Massive effu—
sions had an average total dose of 97,659mg./847
days (1l5.3mg./d), moderate 7,686.3mg./39O days
(19.7mg./d), and mild 15,llOmg./561 days (26.9mg./
d). A review of another 1,792 cases treated with
Minoxidil revealed 57 cases of proven pericardial
effusion (3.7%). Ave. daily dose was 27mg./day.
It would appear that the incidence of effusion Is
highest with larger doses of Ninoxidil (50% vs.
3.2%).
498 Abstracts
EFFECTS OF PRETREATMENT WITH INDONETHACIN AND
HYDRALAZINE IN EXPERIMENTAL HYPERTENSION IN RATS.
José L. Cangiano, Carmen R. Sargent,* and Manuel
Martinez-Maldonado, Veterans Administration
Hospital, San Juan, Puerto Rico.
We assessed the effects of hydralazine (H),
indomethacin (I) and hydralazine plus indometha-
cm (HI) in rats after ligation of left renal
artery (LEA). Doses were 2mg/Kg H; 5 mg/Kg I
given daily for 7 days before LRA and for 7 days
after LRA. Systolic blood pressure (SBP,, renin
activity (PEA) and sodium excretion (UNa ) were
measured before and after 7 days of drug pre-
treatment and 7 days after LEA in 8 control (C)
and 24 treated rats (8 H, 8 I and 8 HI). SBP
was first increased 2 days after LEA in C, I and
HI, however, it was significantly higher in I
than in HI (I preop 121 2, postop 199 3; C
preop 120 3, postop 187 2; HI preop 124 2,
postop 157 + 4). H treated rats showed no in-
crease in SBP. SBP elevation was associated
with sodium retention in I but not in HI (I pre-
op 2.0 0.1 mEq/24 bra, postop 0.9 0.2; HI
preop 2.0 0.2, postop 1.6 0.3). No change
in PEA was observed until 7 days after LEA. Re-
sults indicate 1) lack of correlation between
PEA and SBP in this experimental model 2) pros-
taglandin may modify SBP in LRA and 3) vasodi-
lation mediated by H may protect against the
effects of an inhibited prostaglandin synthesis.
LACK OF CORRFIATION OF PLASMA LEVELS OF NOREPINE-
PHRINE () AND D0PANINE——HYDR0XYLASE (DBH) IN
HYPERTENSIVE AND NORMOTENSIVE SUBJECTS. Michael
Coleman,t Raymond Lake,* Michael Ziegler , and
Irwin Kopin.* tHolt Krock Medical Center, Ft.
Smith, Ark. and Lab, of Clin, Sni,, NIMH, Bethesda,
MD.
Both NE and DBH are released from sympathetic
nerves into plasma and both have been used as an
index of sympathetic neuronal activity.
Change from supine to erect posture for 10 min-
utes significantly increased plasma levels of total
protein, prolactin, and DBH by 10—20%. Levels of NE
in plasma, however, were increased by 87%. The in-
crease iii levels of DBH (16÷5%) appeared to be
somewhat greater than those of either total protein
(8+2%) or prolactin (iO+1%). In normotensive sub-
jects who sustained an isometric hand grip for 5
minutes while standing plasma levels of NE in-
creased to 170% of the basal level, but there were
no further changes in total protein, prolactin, or
DBH.
There was no significant relationship between
basal levels or increments in NE and those of DBH
in either normo— or hyper—tensive subjects and no
significant difference between the two groups was
found.
The lack of increase in DBH with the increase in
NE during exertion, and the slight increase of DBH
and other proteins with postural change suggests
that changes in DBH in plasma may reflect inflow
from the lymphatics rather than from sympathetic
activation.
AUTOREGULATION OF RENAL BLOOD FLOW (RBF) IN SPON-
TANEOUS HYPERTENSIVE RATS (SHR). Gerald F. DiBona
and L.L. Rios*. Univ. Iowa Coil. Med. and V.A.
Hospital, Iowa City, Iowa.
Previous studies (Clin. Res. 25:429A, 1977)
showed that single—step reduction of renal per-
fusion pressure (RPP) from 177±3 to 106±2 mmHg
resulted in a 54% decrease in RBF (PAN) from 22.0
to 10.2±1.8 Ri/kg body wt/min in SHR whereas
normotensive WKY rats had RBF of 27.9±2.4 ml/kg
body wt/min at RPP of 104±4 mmHg. RBF autoregula—
tion was studied in age—matched (17 week) SHR and
WKY during graded decreases in RPP using electro-
magnetic flow probe.
RPP, mmHg
RBF, ml/min/
Control kg body wt
RBF. ml/min/ 3.6±0.7 6.4±0.9 <.01
gin kidney wt
% Control RBF at RPP of:
130 91.1±3.4 99.1±1.8 <.01
120 88.0±3.7 98.9±0.7 <.01
110 85.3±3.9 98.1±0.7 <.01
100 mmHg 78.9±4.9 94.5±1.4 <.01
90 72.1±6.5 88.1±2.9 <.01
80 68.5±6.3 83.7±3.5 <.01
70 66.0±6.0 73.8±4.4 <.05
60 56.8±5.7 62.6±5.5 NS
During control, RBF was lower and renal vascular
resistance was higher in SHR than WKY. Over the
common range of RPP (60-1 30 niniHg), RBF was better
autoregulated in WKY than in SHR.
Conclusion: SHR demonstrate impaired autoregu—
lation of RBF. This may relate to the previously
described increased level of renal sympathetic
nerve activity (Circ. Res. 40:571—577, 1977).
NORMAL, ADJACENT AND TUMOR TISSUE RENIN LEVELS IN
CARCINOMA OF THE KIDNEY. Robert DiLoreto'
Oscar Carretero, Richard Kluqo*, Riad Farah*,
Robert Younqman* and Joseph C. Cerny. Henry Ford
Hospital, Depts. of Urol. and Hypertension,
Detroit, Mich.
Hypertension has been observed in 10 to 25% of
patients with renal carcinoma, and elevated sys—
teniic renin elevation described in the high grade,
advanced stage neoplasms. Twenty patients under-
going radical nephrectomy for carcinoma were stud-
ied to determine the relationship of renin activ-
ity within the neoplasni, non-neoplastic adjacent,
and normal renal tissue to split renal vein and
systemic renin levels, as well as pre and post-
operative changes in blood pressure. Measurement
of renin was by radio—immune assay technique. Re—
suits were expressed as percent change from that
renin activity found in normal kidney distant from
the tumor; in each case basal normal renin tissue
activity was considered to be 100%. Fifteen of 20
kidneys were found to have elevation of non-neo—
plastic adjacent tissue renin activity, average
increase being 433% (range 101—2225%), while in
only a single neoplasm was elevation shown (1415%).
No correlation between tissue renin activity and
a) pre and postoperative changes in blood pressur
b) systemic and renal vein renin elevation,
c) grade and stage of neoplasm, or d) histologic
abnormality of adjacent vs. normal renal tissue
were shown.
SHR(1O)
177±7
14. 3±2 .7
WKY (9)
119±3
23.2±2.6
P
<.01
<.01
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• THE NATRIURESIS OF CENTRAL VOLUME EXPANSION IN
MAN: ROLE OF RENAL PROSTAGLANDIN E (POE). Murray
Epstein, Meyer Lifschitz, David Hoffman, and Jay
Stein. Depts. of Med., Univ. of Miami Sch. of Med.,
and Univ. of Texas Health Sci. Ctr. and VA Hosps.,
Miami, Florida and San Antonio, Texas.
Despite extensive studies, the effect of indo—
methacin (I) administration on sodium (Na) excre-
tion remains unclear. Since in normal man water
immersion to the neck (NI) produces a preferential
central volume expansion (CV) and marked natriure—
sia, NI was utilized to assess the effects of I on
the natriuresis of volume expansion. Nine normal
men were studied twice in the Na replete state
(>125 mEq/d) during NI: with I pretreatment (50 mg
q6hX5) (NI+I) and without I. Urinary Na and POE
were measured hourly. NI was associated with a pro-
gressive increase in UNaV (from 87±20 [SE] to 219±
25 pEq/min) (p<.O5) and in UPGEV from (6.4±1.4 to
12.9±2.5 ng/min) (p<.O5). Although NI+I was asso-
ciated with a lesser increase of UPGEV (from 2.8±
1.0 to 7.8±2.0 ng/min) (p<.O5), the magnitude of
the natriuresis was unchanged (p>.2O). Thus, even
though I led to a decrease in basal UPGEV of >50%
there was still a significant increment in UPGEV
with MI+I. Five subjects were restudied following
dietary Na restriction (10 mEq/d). UPGEV during NI
again exceeded values during NI+I (8.8 vs. 2.7 ng/
mm); in contrast to the Na replete studies, how-
ever, the increase in UNaV was markedly attenuated
by I (2±1 to 40±9 during NI and 0.4±0.2 to 5±2 pEq/
mm during NI+I). We conclude that I decreases
UPGEV and attenuates the natriuresis that follows
acute CV in Na—depleted man. It is suggested that
renal POE may constitute a determinant of the
renal response to volume expansion in Na—depleted
man.
IDENTIFICATION OF GENETIC HYPERTENSION IN NORMO—
TENSIVE ADOLESCENTS. B. Falkner, G. Onesti, C.
Langman* and M. Fernandes. Hahnemann Medical
College, Philadelphia, Pennsylvania.
The hypothesis that genetic prehypertensive
individuals manifest an identifiable hemodynamic
response to mental stress was tested by measure-
ment of systolic (S) and diastolic (D) pressure,
and pulse (P) in adolescents during performance of
mental arithmetic. An automatic blood pressure
monitor (Arteriosonde) was used to determine S, D,
and P in subjects 12—18 y.o. resting supine.
Following baseline determination, standardized
mental arithmetic was performed for 10 mm. S, D,
and P were determined at 1 mi intervals during
stress and in the recovery phase. The controls (C),
consisting of 12 adolescents with no family history
of essential hypertension (EM) demonstrated a
stress response of'Hn D and P followed by an
abrupt4' to baseline. Recovery D was.baseline. A
labile (L) group, consisted of 10 adolescents who
had previously manifested intermittent S or D'tand
had at least 1 parent with EN, responded to stress
with anl'in S,D, and P which was sustained through-
out the period of stress. The recovery D was
baseline. A genetic (C) group consisted of 19 nor—
motensive adolescents with at least 1 parent with
Eli. The C group responded to stress with a mean
of D which was>C and was sustained. The mean re-
covery D was'baseline. Within G group, 2 subgroups
were identified consisting of high—responders with
a D and P pattern similar to L, and low—responders
who were similar to C. These findings demonstrate
1) a hemodynamic response to mental stress in
labile hypertension different than control subjects.
2) the potential ability to identify prehyperten—
sive individuals.
THE EFFECT OF ANTIHYPERTENSIVE DRUG THERAPY ON THE
PROTEINURIA OF HYPERTENSION IN THE SPONTANEOUSLY
HYPERTENSIVE RAT (SHR). L,G. Feid*, J.B. Van Liew,
and J.W. Boylan. Depts. of Medicine % Physiology,
State University of New York at Buffalo and VA
Hospital, Buffalo, New York.
Feid et al. (Kidney Internat. Nov. 1977) de-
scribed an evolving pattern of proteinuria and
glomerular injury in the SHR during the first year
of life. In the present study we have examined the
effect of antihypertensive therapy on urinary pro-
tein excretion and fractional urinary protein com-
position in male SHR and Wistar-Kyoto normotensive
controls (WKY). Reserpine, 1.4 mg/l; hydralazine,
80 mg/i and chiorothiazide, 1000 mg/i were added
to the drinking water of SHR and WKY groups at six
ages, from 5 to 60 weeks. Untreated SHR and WKY
animals were also monitored. Treatment reduced
mean systolic BP in SHR from 190 to 100 and in WKY
from 130 to 100 mmHg. Protein excretion in WKY
was not affected by drugs and after 12 wks remain-
ed stable at 6.3±2.4 SD mg/24 hr x lOOg BW. In
SHR protein excretion at 12 wks was ll.5tl.7 SD
mg/24 hr x bOg BW and if untreated increased pro-
gressively to 23.8±10.9 mg/24 hr x bOg 8W at 60
wks. Drug therapy initiated at 20,30 or 45 wks
prevented this increase and limited excretion
rates to pretreatment levels. In WKY controls
albumin constitutes 5.9% of total urinary protein.
In untreated SHR the albumin fraction of urinary
protein rises steadily and at 40 wks is 41.5±7.6
SD %. In contrast SHR treated from wk 30 show at
40 wks an albumin content of 22.97.6 SD %. BP
control effectively arrests progression of protein-
uria and albuminuria in this spontaneously hyper-
tensive strain.
RENIN AND BODY-FLUID VOLUMES IN RENAL HYPERTENSION
IN THE RAT. R. Fiorentini*, G. Bellini*,
H. Hessan*, A. Gould*, M. Fernandes*, G. Onesti*,
K.E. Kim and C.D. Swartz. Hahnemann Medical
College and Hospital, Philadelphia, Pa.
Plasma renin concentration (PRC;xlO Goldblatt
units), blood pressure (MAP;mmHg), sensitivity of
blood pressure to l—Sar—8—Ala—angiotensin II
(P113) plasma volume (Evans blue), hematocrit,
blood volume (BV;ml) and extracellular volume
(sodium thiocyanate; ECFV, ml) were studied in the
conscious rat 5 and 40 days after the induction of
hypertension. 2-kidney hypertension was produced
by aortic ligation between renal arteries.
Results (n=88)
Days—4 0 5 40
PRC 1.5 12 3
Control MAP 112 162 170
After P113 110 127 156
BV 24 18 23
ECFV 128 97 127
Weight (g) 397 283 405
1) An early increase in BV and ECFV is not
necessary for the development of this hypertension.
2) The renin-angiotensin system is a pressor
mechanism in early 2-kidney hypertension.
3) The lesser sensitivity of the MAP to P113 in
the late phase is not due to volume expansion.
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HYPERTENSION IN PREGNANCY. K.A. Fisher,* A. Luger'
B.H. Spargo and M.D. Lindheimer. Departments of
Medicine, Obstetrics, Gynecology and Pathology,
University of Chicago, Chicago, Illinois.
To better understand patients with pregnancy as-
sociated hypertension our renal biopsy file was re-
viewed. This yielded 175 names for which adequate
light and electron microscopic material was avail-
able. The pathologic diagnoses were: Pure pre—
eclampsia — 96; preeclampsia and hypertensive neph—
roscierosis - 12; preeclampsia and renal disease -
2; preeclampsia. hypertensive nephrosclerosis and
independent renal dx — 2; pure hypertensive nephro—
sclerosis — 19; hypertension and renal disease — 4;
renal disease only - 32; and normal biopsy - 8. Ex-
cept in extreme cases comparison of blood pressure,
proteinuria, creatinine, BUN and uric acid did not
predict the various pathological categories. The
severity of clinical disease, degree of BP eleva-
tion and proteinuria in patients with preeclampsia
could not be related to the severity of the patho-
logical lesion, i.e. degree of endothelial swelling
or vacuole formation.
We have now located and examined 59 of these
previously biopsied women and 32 controls who had
a normal pregnancy and delivery matched for inter-
val from index pregnancy, age, race and parity.
There are 82 black and 9 white women so far in the
follow up study. Fourteen of the biopsied women
that have been reexamined (24%) have hypertension
at follow up, and 8 of these had hypertensive neph-
rosclerosis on initial biopsy. Seven of the biop-
sied women now have moderately decreased creatinine
clearance. Of these, 1 had intrinsic renal disease
and 6 had either nephrosclerosis or preeclampsia
on biopsy. Only 1 of the 32 control women has
hypertension and 1 decreased creatinine clearance.
• CHRONIC ANGIOTENSIN BLOCKADE WITH SQ 14,225 IN
RATS AND DOGS WITH RENOVASCULAR HYPERIENSION. R.H.
Freeman, J.O. Davis, and B.E. Watkins . Univ. Mis-
souri 1ed. Ctr., Dept. Physiol., Colun'bia, Ho.
Acute angiotensin blbckade lowers arterial
pressure in the early but not the chronic phase of
one-kidney renal hypertension. The purpose of
this study was to determine whether or not chronic
angiotensin blockade with the converting enzyme
inhibitor SQ 14,225 throughout the early angioten-
sin-dependent phase prevented the subsequent de-
velopment of chronic hypertension in the one-kid-
ney model. In one group of rats (n=6), a silver
clip was placed on the left renal artery 24 hours
after right nephrectomy. A second group of rats
(n=6) was treated similarly except that SQ 14,225
was infused continuously (80 ug/hr, ip, via osmo-
tic minipumps) for 24 hours prior to clipping and
for approximately 12 days thereafter. In rats not
receiving the inhibitor, systolic blood pressure
increased within 4 days after clipping (p<.OO5)
and was sustained for the duration of the study.
In the rats infused with SQ 14,225, blood pressure
increased significantly (p<.O1) within 8 days af-
ter clipping and 4 to 5 days before infusion of
SQ 14,225 stopped. Blood pressures of the two
groups were riot statistically different (p>.O5) at
the end of the study. Similarly, the oral admin-
istration of SQ 14,225 (30-35 mg/kg/day; 3 doses)
to one-kidney dogs (n=3) for 1 day before and for
7 days after renal artery constriction failed to
block a significant increase (p<.O5) in blood
pressure by the 5th day after constriction. These
findings demonstrate that the development of chro-
nic one-kidney renal hypertension is not a res-
ponse to prior activation of the renin—angiotensin
system during the early phase of the disease.
DIURETICS INCREASE PLPSMA NOREPINEPHRINE AND DEN
David Goldman, * Michael Ziegler, * Rayironci Lake, *
and tMichael Coleman. *UThIB, Galveston, TX. :NINH,
Bethesda, Md.; t Holt Krock Medical Center, Ft.
Smith, Ark. (SPON: R.J. Cunningham III, M.D.)
Forty-six patients received lOOr hydrochloro—
thiazide (HCPZ) daily. After 12 days their plasma
norepinephrine (NE) increased 59% while they were
supine and 47% while standing (p <
.001). Plasma
dopainine—8-hydroxylase (DBH) increased 8.6±4.1%(p < .05). After 50 days of therapy these mea-
sures of sympathetic nervous activity remained
elevated to the same extent while blood pressure
further decreased.
Control 12 days 50 days
NE Supine 370± 29 590± 54 609± 49
NE Stand 665± 55 978± 94 944± 74
DEN 591± 68 634± 72 644± 75
BP Sys. 146± 3 137± 3 130± 2
B? Dias. 96± 2 90± 2 86± 2
NE and DEN increases correlate significantly at 12
days (r = .35) and 50 days (r = .60). The change
in DEN is partly due to volume alterations since
the increase in DEN correlates with an increase
in plasma protein (r = .81) in a natient subgroup.
The increase in plasma NE that follcMed stand-
ing was significantly greater after 12 days of
HCPZ (94± 50 pg/ml,p < .05)but returned to norral
in 50 days when there was a greater increase in
blood pressure on standing than at 12 days. This
is presumably a reflection of an initial volume
depletion by HCPZ. Patients receiving HCrZ have a
persistent large increase in their sympathetic
nervous tone. They should be very responsive to
the hypotensive effects of drugs that block
sympathetic nerve activity.
CHANGES IN RENAL HEMODYNANICS AND BODY FLUIDS DUR-
ING ACUTE AND CHRONIC ANGIOTENSIN II (All) HYPER-
TENSION. J.E. Hall*, A.C. Guyton, H.C. Salgado*,
and R.E. McCaa. Univ. Miss. Med. Ctr., Jackson, MS
The effects of acute (100 mins) and chronic (up
to 14 days) i.v. infusion of All (10 ng/kg/min) on
arterial pressure (AP), renal hemodynamics, body
fluid and electrolyte balance, and plasma aldo—
sterone concentration were examined in 8 conscious
dogs maintained on 100 mEq/day Na intake. Within
20 mlns after starting All infusion, A? increased
24 2 mmHg; during the next 4 days A? increased
further, stabilizing at 38 4 mmHg above control.
Coinciding with the rise in AP on days 1 and 2 was
a marked retention of wster and Na and a rise in
Na—iothalamate space to 111 1 and 116 2% of
control value. Although effective renal plasma
flow (ERPF) decreased to 85 5% of control and
remained at this level throughout the study, GFR
decreased only 5—7% during acute infusions and
was not significantly altered during chronic All
infusion. Therefore, filtration fraction (FF) in-
creased during chronic All hypertension possibly
because a greater constriction of efferent than
afferent arterioles. Plasma aldosterone concentra-
tion increased from a control value of 5.6 0.5
ng/dl to 22.5 2.1 and 27.9 2.4 ng/dl after 40
and 100 mins of All infusion, but after 1—2 days
declined to values only slightly greater than con-
trol. These observations suggest that during
chronic All hypertension the direct renal hemo—
dynamic (decreased ERPF and Increased FF) or
tubular effects of All may be primarily respon-
sible for the tendency toward Na and water reten-
tion which can be overcome only by elevated
arterial pressure.
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NENODYNANIC AND URICOSURIC EFFECTS OF TICRYNAFEN
IN ESSENTIAL HYPERTENSION. C.N. Nuang, A.
Quintanilla, D. Chock*, N. Armstrong*, S. Uzemak1',
and F. del Greco. Sect. Nephrol./Nypertena.,
Northwestern Univ. Ned. Sch. a V.A. Lakeside Noap.,
Chicago, Illinois.
A common undesirable side effect of antihyper—
tensive therapy with diuretics is hyperuricemia.
The newly synthetized diuretic Ticrynafen (Ty) has
been claimed to prevent this problem as it is un—
cosuric as well. In this study the effectiveness
of Ty in decreesing blood pressure (BP) and its
hemodynamic effects were examined in 6 patients
with moderate essential hypertension. Resting,
supine mean blood pressure (MBP), heart rate (NR),
cardiac output (CO), stroke volume (SV), blood
volume (BV), plasma renin activity (PEA) and serum
uric acid (UA) were measured after 3 week placebo,
and after 4 end 10 weeks treatment with Ty, 250 mg
q.d. or b.i.d. Nean percent changes from placebo
were:
MBP HR CO SV BV PEA UA
4 wks _l4.6* n.c. +9.2 +3.2 —4.8 +114 _40*
10 wks —13.9 +10.7 +6.0 —6.0 —7.6 + 85 —6O
*p(O.02, ** p<0.0D5
Increased CO during therapy was positively corre-
lated with decreased NBP (R=0.99, p.O.OOl) or
total peripheral resistance (R=0.98,C 0.05). Al-
though BV decreased further with continued therapy,
CO was maintained by increased NE. Standing/supine
PEA ratios were 1.40, 1.46 and 1.55 during placebo,
at 4 and 10 wks therapy, respectively. Serum UA
was markedly reduced, and no side effects were
noted. Thus, Ty is a mild antihypertensive diuret-
ic with significant hypouricemic ection.
RELATIONSHIPS OF RENIN AND ALDOSTERONE TO ANTI—
HYPERTENSIVE EFFECTS OF SPIRONOLACTONE AND PRO—
PRANOLOL. Ph. Jaager R.K. Farguson, H. R.
Srunnerand G.A. Turini' Cantra Hospitalier
Univarsitsire, Lausanna Switzerland and Thomas
Jefferson University, Philadelphia, Pa.
Antihypertenaive druga have been postulated to
reduce blood pressure by reducing renin secre-
tion. In a controlled study the effects on plas-
ma renin activity (PHA) and urinary aldolaterone
excretion (UA) of spironolactone (5) and pro—
pranolol (P), alone and in combination, were as-
sessed in 12 ambulatory patients with mild to mod-
erate hypertension. 5, 100 mg/day, or P, 160 mgI
day, each caused a similar moderate decrease in
blood pressure of 14/7 4/2 and 10/6 3/2 mm
Hg (P C 0.05), respectively. S and P together
produced an additive reduction of 25/13 — 4/3
mm Hg (P C 0.005). Prolonged administration of
the combination for 20 weeks did not enhance this
blood pressure reduction. PRA and UA were signi-
ficantly stimulated by S (PC 0.005) and only
slightly decreased by P. Both variables return-
ed to baseline levels within 2 weeks of stopping
either drug. Combination therapy resulted in an
increase of both PitA and UA; however, the rise
was blunted and levels tended to return to base-
line with prolonged administration of the two
drugs. Twenty—four hour urinary sodium excretion
at each visit did not change throughout the
study. These findings are compatible with the
hypothesis that the added blood pressure reduction
may have been related to the renin—reducing effect
of P. Furthermore, carryover effects of these
drugs on blood pressure, PEA and UA appear to be
of shorter duration than hitherto proposed.
EFFECTS OF INDOMETHACIN (I) ON PERIPHERAL PLASMA
RENIN ACTIVITY (PPRA) IN PATIENTS UNDERGOING
ULTRAFILTRATION (UF) DURING HENODIALYSIS (H).
JunCos, L., Marbury, T.,* Cade, J.R. Univ. of
Florida, Div. of Nephrology, Gainesville, Florida.
Prostaglandins (PG) or an intermediary product
of PG synthesis may regulate renin release. In a
previous study in patients undergoing UF during H
we snowed that increases in PPRA were not required
for PG release. In this study we assessed the
effects of I on PPRA in 8 patients undergoing UF
during H. Four control H were performod in each
patient of 2 control groups (Cl,C2), each group
containing 4 patients. Then each of the 4 patients
of Cl received I, 50 mg. (Il) and each of the 4
patients of C2 received I, 100 mg. (12) before each
of the next 4 H. Body weight (BWt) and PPRA were
measured before and after H.
Period ABWt (p—value) A PPRA (p—value)
Cl
-1.71 <.001 +1.04 c.OO1
Il
C2
12
-1.73
-1.90
-1.66
<.001
<.001
<.001
+ .59
+3.18
-
.58
<.05
<.001
<.1
BWt decreased significantly after UF in all
periods. PPRA increased significantly after UF in
Cl, C2, and Ii, but to a lesser extent in Ii. There
was no significant change in 12. Two-way analysis
of variance showed no significant difference in
BUt changes between periods, but there were
significant differences in PPRA changes between
Cl and Il, and between C2 and 12. Our data
supports the concept that PG mediates renin
release.
MINOXIDIL - 3 YEARS OF CLINICAL (PEHIiCE.
Lois A. Katz and Robert Rosenthal.4 New York VA
Nospital, N.Y.U. School of Medicine, New York,NY.
Minoxidil has been used as the primary anti—
hypertensive drug in 16 males with severe hyper-
tension, 15 refractory to and 1 intolerant of
other drugs. Patients have been treated for up
to 38 moe.; 6 for 1 to 3 years. All received
propranolol and a diuretic; most other antihyper—
teneivee were discontinued. With 10—80 mg of
minoxidil daily, supine diastolic BP's have gen-
erally been maintained at orcloomm Hg. The major
side effect has been fluid retention (is pta.)
resulting in pedal end periorbital edema and
occasionally ascitee. The edema responded to
dietary salt and fluid restriction and increased
furoeemide except in 1 pt. who required bemo—
dialysis. Two of the 15 developed frank CHF;
they responded to digitalis and a lowered dose of
propranolol. Other side effects, besides hyper—
trichosie, were constipation (6 pts.) and nasal
congestion (It pta.). Five pts. developed inter-
mittently positive ANA's with no lupus—like symp-
toms. Renal function has remained stable in 15
of 16 pta. There wee one CVA, no deaths. The 2
pts. with pre—existing angina have had fewer
attacks. Minoxidil was discontinued in 3 pts.
due respectively to unresponsive HP, severe fluid
retention, and unrelated medical problems. Of
10 pta. with sexual dysfunction before minoxidil,
8 nov report normal sexual function. Because the
13 pta. still on treatment feel much better than
prior to therapy (several have returned to work)
end have had no disabling aide effects, compliance
has not been a problem.
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• IN VITRO AND IN VIVO INHIBITION OF RENIN BY FATTY
ACIDS. T.A. Kotchen, W.J. Welch,* R.T. Taiwalker,*
Department of Medicine, University of Kentucky Col—
lege of Medicine, Lexington, Kentucky.
Circulating neutral lipids inhibit the in vitro
renin reaction. To identify the inhibitor(s),
free fatty acids were added to human renin and sub-
strate. Compared to angiotensin (angio) I generat-
ed without fatty acid (49.2 ng/ml/30 min±l.1SE),
less (p<O.Ol) was generated after addition of the
following fatty acids (1 mg/ml): capric (32.0±1.1),
lauric (30.2±1.1), palmitoleic (35.8±0.4), luno—
lelc (33.6±1.0), and arachidonic (35.8±0.9). No
inhibition was observed with caprylic, palmitic,
stearic and oleic acids. Both linoleic and capric
acids competitively inhibit renun; Ki is 0.70 and
0.46 mg/ml respectively. Renun was also inhibited
(p<O.Ol) by physiologic concentrations (0.01 mg/mi)
of lunoleic and arachidonic acids, and inhibition
by these two polyunsaturated fatty acids was less
(p<O.Ol) after catalytic hydrogenation of the dou-
ble bonds. In vivo, intraarterial blood pressure
responses to infusions of renun and angio II (5.0
jig) were measured in anephric rats (n6) before
and after infusion of linoleic acid (10 mg, IV).
Mean increase of blood pressure to anglo El before
(75 mmHg±9) and after (90±12) linoleic acid did
not differ (p>O.05). However, the pressor re-
sponse to renun after liiioleic acid (18±3) was
less (p<O.OO1) than that before (102±13). In sum-
mary, several fatty acids inhibit the in vitro
renin reaction, and in part inhibition is depen-
dent upon unsaturation. Linoleic acid also Inhib-
its the in vivo pressor response to renin. These
results suggest that fatty acids modify the mea-
surement of plasma renin activity and may also
affect anglo production in vivo.
A RATIONALE FOR COMBINED DRUG THERAPY IN HYPERTEN-
SION. Raymond Lake,* Michael Ziegler,* Michael
Coleman,t and Irwin Kopin.* Lab, of Cliii. Sci.,
NIMH, Bethesda, MD and tHolt Krock Medical Center,
Ft. Smith, Ark. (intr. by A.R. Remmers).
Hydrochlorothjazide (HCTZ) Induces diuresis and
reduces blood pressure. Fenfluramjne is an
anorectic and a hypotensive agent reported to
potentiate the hypotensive effects of other anti—
hypertensive agents. Nine patients referred for
treatment of mild to moderate hypertension were
initially treated with HCTZ, 100 mg per day for
about 2 months when fenfluramine, 20 mg tid, was
added.
After 2 months of treatment with HCTZ the B.?.
decreased from a mean of 142±4/101±1 (systolic/
diastolic) by 7±3/7±3 mmHg and plasma levels of NE
increased by 236±97 pg/ml (p<.0S) from 421±94. Two
weeks after addition of fenfluramine the B.P. de-
creased an additional 16±3/11±3 minHg (p<.Ol) and
the plasma NE levels decreased by 350+89 pg/ml
(p<.Ol) from the elevated levels found after 2 mo.
HCTZ to levels not significantly different from
those found before treatment.
Elevation of plasma NE suggests that the sympa-
thetic nervous system is activated during HCTZ
therapy, presumably in response to its hypotensive
action. Fenfluramine added to the therapeutic
regimen appears to have inhibited this activation
of the synipathetics, presumably by an action in the
central nervous system. This inhibitory effect
allowed full, uncompensated effects of HCTZ therapy
to emerge thereby resulting in a further lowering
of the blood pressure.
INHIBITORS OF KALLIKREIN IN THE TOSYL—ARGIN-
INE METHYL ESTER (3H—TAME) ASSAY. Joseph
Lawton' Stephen Wyatt IJilliam Lawton, and
Annette Fitz, Univ. and VA Hosp. , Iowa City, IA.
Urinary kallikrein (UK) and renin are renal en-
zymes. They are influenced by alterations in so-
dium balance and aldosterone, and may be related.
UK is measured by its esterase activity on an ar-
tificial substrate, 3H-TAME. Quantitation is
made by release of tritiated methanol. We there-
fore wished to study the effect of components of
the renin-angiotensin (RA) system and end prod-
ucts and inhibitors of UK on the PH-TAME assay.
Standard human UK and inhjbitors were preuncu-
bated for 20 miii. at 370W H-TAME, final concen-
tration, 2.5 x lO- II, was added with additional
incubation for 30 mm. The 50% inhibition level
(1050) by inhibitors was calculated.
Inhibitors ID50
aprotinin 1 .40 x lO-8M
Bradykinin 1.35 x 1O4M
"cold" TAF1E 5.20 x l0F1
Angiotensun I (Al) 7.20 x l0-4M
Angiotensun II (All) 3.50 x l0-3M
Phenylalanine-Arginine 8.50 x lO-3M
The trypsin inhibitor aprotinin is the most
potent inhibitor of UK. Bradykinun, formed by
plasma kallikrein, has modest inhibitory activi-
ty, and possibly in vivo could induce feedback
inhibition. Tetradecaeptide renin substrate is
also inhibitory at 10- and Al and All slightly
inhibit UK, suggesting a possible reciprocal re-
lationship between UK and RA.
INFLUENCES ON PLASMA DOPANINE- 5-HYDROXYLASE (DEH)
ACTIVITY IN NOR1'IOTENSIVE AND HYPERTENSIVE MAN.
Steven B. Levy,* and Richard A. Stone. Valley
Medical Center, Fresno, Calif., and Univ. of Calif.
and VA Hospital, San Diego, California.
It has been proposed that measurements of plasma
DIH may assess adrenergic tone and elucidate a
possible neurogenic component of essential hyper..
tension. We measured DH in 56 normotensive and 50
hypertensive black and white men in order to:
1) Evaluate the influence of salt intake, posture,
and race on DEH; 2) Relate DH to blood pressure;
3) Evaluate the influence of physical conditioning
on DH in normotensives; and 4) Investigate the
relationship between plasma renin activity (PRA)
and plasma DSH.
Plasma D611 on unrestricted salt intake with
subjects supine was 42 4 Units/liter (U/L) in
white normotensives, greater (p<O.05) than black
norniotensives (26 6 U/L). White hypertensives
had higher D8H than black (35 3 versus 24 5 U/L
p <.05). Nommotensives did not differ from hyper-
tensives. Neither salt restriction nor ambulation
increased plasma D8H, but conditioned normotensives
had greater DEH (p <.001) than non-conditioned
subjects. D6H did not correlate with blood pres-
sure, but higher D8H was associated with lability
of blood pressure in hypertensives but not normo-
temsives. D6H did not correlate with PEA. Mea-
surements of plasma D6H activity may further our
understanding of the inultifactorial nature of
blood pressure control.
VARIABILITY IN RENIN CLASSIFICATION METHODS IN
ESSENTIAL HYPERTENSION. Steven B. Levy,* Rolf
Holle,* and Richard A. Stone. Valley Medical Cen-
ter, Fresno, Calif., and Univ. of Calif. and VA
Hospital, San Diego, California.
Patients with essential hypertension have been
classified into low, normal, or high renin sub-
groups based on measurements of plasma renin activ-
ity (PRA). We investigated the proposal that the
variability in classification reported by previous
investigators is dependent on the patient prepara-
tion that precedes the determination of PRA. Forty
seven hypertensive men were studied. PRA was mea-
sured with patients supine and after four hours of
ambulation on an unrestricted sodium diet and both
determinations were repeated after five days on 20
mEq/day sodium diet. Additionally, PRA was mea-
sured following the combined stimulus of sodium
restriction, oral furosernide, and ambulation. These
nine PRA results were compared to the values
derived from 85 age, race, and sex—matched normo-
tensive controls.
Extreme variability in classification was found;
only 28% of hypertensives consistently had normal
PRA. Low PRA occurred in only 15% of ambulatory
patients on low sodium diets. No single technique
allowed for maximal detection of both low and high
renin categories. We conclude: 1) Low PRA may be
less frequent than previously supposed; and 2)
Accurate PRA classification requires consideration
of diet, posture, analytical approach and appro-
priateness of the control group.
DOSE-RESPONSE STUDY OF CHLORTHALIDONE (HYGROTON)
IN PATIENTS WITH HYPERTENSION. Barry J. Materson,
James R. Oster, Sanford Bolton*, Z.C. BurtOn*, J•
E. Stambaugh*, and J. Morledge*. VA Hosp. and Dept.
Med., Miami, FL; Tuckahoe, NY; Orlando, FL; Phila-
delphia, PA, and Madison, WI.
We performed a multicenter study of chiorthali-
done to determine the relative antihypertensive
efficacy and side effects of doses lower than
those usually recommended. Four centers studied
100 patients whose average standing diastolic
phase 4 blood pressure (SD-4) was 90-109 mm Hg
during a 4 week placebo control period. Patients
were then randomly assigned double-blind to re-
ceive placebo or 12.5, 25, 50 or 75 mg of chlor-
thalidone daily for 12 weeks. There were 20
standing systolic pressure; a =
Success rate at the final visit
P<O.05 vs
(1 with
SD-4<9O or decrease of  10 mm Hg) was 0 for
placebo, 45 (12.5), 35 (25), 41 (50) and 42% (75
mg). We conclude that chiorthalidone 25 mg was at
least as effective as 50 and 75 mg with less per-
turbation of potassium. Use of lower initial
diuretic doses may provide equal efficacy with
fewer side effects for many patients.
• THE EFFECT OF CALCIIThI FREE PERFUSION, VERAPANIL,
AND MANGANESE ON RENIN SECRETION AND RENAL
VASOCONSTRICTION. Alexander G. Logan, and Alice
Chatzilias.* Dept. of Med., Mount Sinai Hosp.,
Toronto, Ontario.
The effect of calcium free perfusion (CFP),
verapamil (VER), and manganese (MAN) on iso—
proterenol (ISO) and glucagon (GLU)—induced renin
secretion (RS) and norepinephrine (NE)—induced
renal vasoconstriction (RV) was studied in the
isolated perfused rat kidney. In all experiments
the perfusion pressure was constantly maintained at
110 nun Hg by varying flow rate. Results were
expressed as the ratio of RS or perfusate flow (PF)
values during the experimental period to the
initial control readings.
Alne NE significantly reduced (P.O.OOl) PF to
0.35 — 0.06 (SEM) without having any effect on RS.
During CFP, NE—induced RV was completely abolished
Concomitntly RS increased significantly (P(O.OOl)
to 6.38 — 1.24. Prior infusion of VER (B.5 nmol./
min.Igrn.) markedly attentuated the reduction of PF
inducd by NB and RS increased significantly to
9.26 — 1.79 (P(0.OOl). MAN (1 mM) completely
abolished NE—induced RV and likwise was associated
with an increase in ES to 9.92 — 1.93 (P(O.OOl).
No significant effect on ES nor PF was seen during
the infusion of VER or MAN alone. Neither VER nor
MAN inhibited ES when administered together with
ISO or GLU.
In these experiments NE—induced RV was dependent
upon a net inward movement of extracellular calcium
(Ca). This inhibited RS since CFP or specific
blockade of Ca influx by VER or MAN lead to a
marked increase in ES. These results suggest that
the inhibition of renin release is dependent upon
Ca influx whereas Ca efflux is associated with RS.
AVOIDANCE OF BILATERAL NEPHRECTOMY IN MALIGNANT
HYPERTENSION (MN). R.W. Maxey*, M. Saltzman, D,
Moel*, E.A. Friedman. Downstate Medical Center,
Dept. of Med., Brooklyn, N.Y.
Twenty one consecutive patients with MR refract-
ory to multiple drug conventional therapy, (methyl—
dopa, clonidine, guanethidine) were successfully
treated with minoxidil. Patients were referred for
minoxidil treatment when MN was intractable and bi-
lateral nephictomy was being contemplated. Pa-
tients consisted of 16 males and 5 females, 14
blacks and 5 whites, of mean age 34.3 yrs (range
9 months to 67 yrs). The mean preminoxidil blood
pressure (3 days) was 203/133 mrnHg while mean post
treatment BP was 136.5/78 mmHg. In combination with
propranolol and furosemide (when appropriate) the
minoxidil dose required to achieve BP control was
<40 mg in 16 patients and >40 mg in 5 patients.
Doses ranged from 10 mg per day to 100 mg per day
with a mean of 34.3 mg. Six patients became normo—
tensive with treatment and no longer require mm—
oxidil. Seven patients with previously declining
renal function have stabilized avoiding mainten-
ance hemodialysis. Of 9 patients treated during
maintenance hemodialysis, 6 continue to require
minoxidil for BP control but 3 are manageable with-
out minoxidil. Three patients died, 1 from acute
myocardial infarction, 1 from pneumonia and 1 in an
auto accident. Two patients treated post renal
transplantation continue to have good renal func-
tion and no longer require minoxidil. Our exper-
ience suggests that MN may, after initial control
with minoxidil, become responsive to conventional
combination antihypertensive therapy. Bilateral
nephrectomy for NH should not be undertaken with-
out a trial of minoxidil, which may avoid this ex-
tensive surgery and its significant morbidity.
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HYPOTENSIVE AND NATRIURETIC RESPONSE TO LONG-TERN
ORAL ADMINISTRATION OF AN ANGIOTENSIN I CONVERTING
ENZYME INHIBITOR (SQ-14,225) IN SODIUM DEFICIENT
DOGS. Robert E. McCaa, John E. Hall*, and Connie
S. McCaa. Depts.. of Physiol. and Biochea., Univ.
of Miss. Sch. of Med., Jackson, Mississippi.
Inhibitors of angiotensin I converting enzyme,
SQ-2O,881 and SQ-14,225, inhibit the biological
action of angiotensin I and augment the biological
action of bradykinin. This study was designed to
evaluate quantitatively changes in aldosterone con-
centration, arterial pressure, and the kallikrein-
kinin system during long-term oral administration
of SQ-14,225 in sodium deficient dogs. Plasma aldo-
sterone concentration (PAC) and plasma renin ac-
tivity (PRA) were determined by radioimmunoassay,
and urinary kallikrein activity was determined by
radiochemical assay. In response to long-term oral
administration of SQ-14,225 (20 mg/kg day-1) in 12
sodium deficient dogs, PAC decreased from 41.2
6.8 to 14.6 2.8 ng/dl, PRA increased from 3.58
0.53 to 13.8 1.6 ng/ml/hr, urinary sodium excre-
tion increased from 0.67 0.29 to 3.88 1.2 mEq/
day, and arterial pressure decreased from 103 5
to 67 3 mm Hg. Blood kinins increased from 0.19
0.05 to 0.41 0.11 ng/ml, urinary kinin excretion
increased from 7.6 1.8 to 33.7 3.4 pg/day, and
urinary kallikrein excretion decreased from 23.6
3.1 to 5.3 1.2 E.U./day. The increase in kinin
concentration which occurred during chronic admin-
istration of SQ-14,225 resulted from a decrease in
the rate of degradation of the kinins rather than
from an increase in renal kallikrein activity. The
hypotensive and natriuretic effects of SQ-14,225
are due to both a decrease in circulating and renal
levels of angiotensin II and an increase in circu-
Lating and renal levels of kinins.
RACIAL ANALYSIS OF THE RELATIONSHIP BETWEEN VOLUME
AND RENIN IN HUMAN HYPERTENSION. J.A. Mitas,* R.
Holle,* S.B. Levy,* and R.A. Stone. Dept. Med.,
Univ. of Calif and VA Hospital, San Diego, Calif.
Previous studies have suggested that racial a-
nalysis may be important in the etiologic analysis
of human hypertension. To better characterize pos-
sible differences between blacks and whites, we
have studied a group of 25 normotensive men, 19
white (WN) and 6 black (BN); and 32 age—matched hy-
pertensive men, 24 white (WH) and 8 black (BH) dur-
ing unrestricted sodium diet (UNa>lOO mEq/24h).
Whole blood volume (WBV) was determined using Cr5'
and 1125 albumin, and each value was standardized
according to body surface area (BSA in m2). Plasma
renin activity was measured supine (SPRA) and after
ambulation (UPRA). Results, expressed as rnean± SEM
are shown: BN BH MN WH
WBV 2775 2776 2965 1833
(mi/rn2) 206 50 119
SPRA .64 .79 1.85 1.9
(ngAi/rnl/h) .1 .2 .4 .5
UPRA 3.4 1.56 6.7 3.3
(ngA/rnl/h)
WBV was lower (p<.05) in WH than WN but WBV was
similar (p>.O5) between BH and BN. There were also
racial differences regarding SPRA and UPRA. However
the ratio PRA/WBV was similar (p>.05) among all 4
groups, and there were no significant correlations
(p>.OS) between PRA and WBV in any of the groups.
The results suggest: l)Race is an important consid-
eration in the evaluation of volume and PRA meas-
urements in primary hypertension; 2)Racial differ-
ences of PR.A are not related to the observed dispar-
ity of WBV between blacks and whites.
ARTERIAL LEVELS AND HEPATIC EXTRACTION OF PLASMA
RENIN ACTIVITY AND ALDOSTERONE IN PATIENTS WITH
LIVER DISEASE. W.E. Nitch,* P.K. Whelton, C.R.
Cooke, W.G. Walker, and W. Maddrey.* Johns
Hopkins Hospital, Baltimore, Nd.
Abnormalities of the renin-angiotensin-aldo-
sterone system have been implicated in the salt
retention and decreased glomerular filtration
rate of patients with alcoholic hepatic disease
(AND). We examined hepatic extraction of plasma
renin activity (PRA-ng/ml/hr) and plasma aldo-
sterone (PA-ng/dl) in 7 normal subjects ad 27
patients with AHD and mild renal insufficiency
(creatinine clearance = 63.7± 5.5 mi/mm S.E.).
Patients with AND had a low serum albumin (2.4±
0.1 g/dl) and a high IVC and corrected hepatic
venous wedge pressure (CHVWP) (10.5 0.7 and
15.8± 0.9 nun Hg respectively). Hepatic extraction
was calculated from the difference between
arterial and hepatic venous concentrations.
NORMAL AND
Arterial PEA 0.4±0.1 (<0.001) 3.9± 0.9
7 Extraction PEA 47± 10 (<0.005) 14.9± 3.6
Arterial PA 5.5 0.8 (<0.005) 13.3± 2.1
'I. Extraction PA 62 10 (<0.025) 33.6± 5.9
Arterial PA was highly correlated with PEA
(r0.83; p<O.OOl) in patients with AND. However,
arterial PEA and PA were not correlated with
serum K or albumin, IVC, CHVWP, plasma vol/kg, or
creatinine clearance. Thus most patients with
AND have increased arterial PEA and decreased
hepatic extraction of PEA. Altered PEA metabo-
lism and decreased hepatic extraction of PA
appear responsible for the abnormally high levels
of PA in AND.
ESTIMATION OF 24 HOUR SODIUM EXCRETION (UnaV) BY
A SPOT URINARY SODIIThI/CREATININE RATIO. N. Moore,
K. Volosin,*, R. Burgess,* V. Buckalew, Jr.,
Bowman Gray School of Medicine, Winston—Salem,
North Carolina.
The significance of a spot urinary sodium!
creatinine ratio (Na/Cr) as an indicator of 24
hour sodium excretion was evaluated. Total 24
hour U0aV was compared to the Na/Cr of the first
voided urine on the morning of completion of the
24 hour TJnaV in 22 normotensive subjects with
normal renal function, on an ad lib sodium intake,
on no medications, and with no caffeine intake
during study period. The same 24 hour na" was
compared to a mid—day, late afternoon, and evening
spot urine Na/Cr during the day after the 24 hour
UnaV.
24 hour UnaV was linearly correlated with the
first void urine Na/Cr (r = +0.69/, p( fl.Orl).
A normogram constructed from this data predicts
an approximate 10:1 ratio between the previous
days' salt intake and a first voided Na/Cr. For
example, a first voided Na/Cr of 0.2 indicates a
previous 24 hour salt intake of 2 grams, and a
Na/Cr of 0.6 corresponds to a previous 24 hour
salt intake of 6 grams.
Comparison of the 24 hour tJnaV versus the
other sequential spot urine Ha/Cr revealed no
significant correlations.
It is concluded that the Na/Cr of the first
voided morning urine accurately estimates the
previous 24 hour UnaV and therefore the previous
days' salt intake of normal individuals.
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HYPERKALEMIA AND SELECTIVE HYPORENINEMIC HYPOALDO-
STERONISM (5HH) rN SYSTENIC LUPUS ERYTHEMATOSUS
(SLE). A. V. Moo, D. P. Simpson, and S. W.
Zimmerman, Univ. of Wisconsin, Madison, Wisconsin.
A 45-year-old woman presented with fever, arth-
ritis, skin rash and hematuria. LE prep was + and
antinuclear antibodies were detected. Serum
creatinine was 0.9 mg/dl and C3 was 40 mg/dl. A
renal biopsy showed diffuse proliferative glomeru-
lonephritis. Over 4 years she had a gradual
quiescence in lupus activity with prednisone and
azathioprine. Serum creatinine remained at 1.5
mg/dl. Hypertension required a-methyldopa and
furosemide. Because of hyperkalemia (serum K
between 4.7-6.5 mEq/L) renin-aldosterone studies
were done. On an unrestricted diet the serum and
24-hr urine aldosterone estimations were .0 mg/dl
(n=5-30 ng/dl) and 1.5 pg/day (n=4—20 pg/day) res-
pectively and plasma renin concentration (PRC) was
less than 50% of normal control values. After a 5-
day 10 mEq Na diet and 80 mg furoseniide daily
during which a 3 kg weight loss occurred, plasma
and urine aldosterone rose to 7.7 ng/dl and 22.7
pg/day respectively, the PRC was still only at 50%
of control baseline values. Since hyperkalemia can
directly suppress renin release a second study was
performed. In this 5-day period in addition to Na
restriction and furosemide (as above) the serum K
was lowered to 3.1 niEq/L with kayexalate. The PRC
was, however, still 50% of control values sug-
gesting that hyperkalemia was not suppressing renin
release but that the patient indeed had SHH. The
plasma and urine aldosterone estimations were 3.0
ng/dl and 2.9 pg/day at the end of this study
indicating a direct suppressive effect on
aldosterone secretion by hypokalemia.
BLUNTED RENIN RESPONSIVENESS TO TILT AFTER SODIUM
LOADING IN HYPERTENSIVE PATIENTS. A.A. Morganti
J.A. Lopez—Ovejero J.E. Sealey, T.G. Pickering'
A.P. Niarchos' J.H. Laragh. Cardiovascular Cen-
ter, The New York Hospital—Cornell Medical Center,
New York, N.Y.
The effect of a 30 mm 65° head—up tilt on plas-
ma renin activity (PRA) was evaluated in 11 pa-
tients with essential hypertension ingesting 100
mEq Na+/d and in 8 of them after 5 days of sodium
deprivation (10 mEq/d) and sodium loading (300
mEq/d).
On normal salt intake tilting increased mean PRA
by 1.6±0.5 ng/ml/hr (86%); pretilt PRA and the ab-
solute increments of PRA were correlated (r=O.90,
P<O. 01).
In contrast to normal sodium intake, during so-
dium deprivation PRA increased by 4.8±1.4 ng!ml/hr.
However, the mean percent increase in PRA was sim-
ilar (95%) as was the slope of the regression line
between pretilt PRA and the absolute increments in
PRA which were again correlated (r=O.85, P<O.Ol).
After sodium loading mean PRA increased by 0.9±
0.3 ng/ml/hr; the percent increment in PRA in 5
patients (64%) was lower than on normal salt (P<
0.001). (3 patients were excluded from this anal-
ysis because of unmeasureable pretilt PRA levels.)
Pretilt PRA and increments in PEA were again cor-
related (r=0.93, P<O.OOl) but the slope of the
line was different from that on normal salt (P<
0.05). Mean BP did not change during tilt on the
three sodium intakes.
We conclude that renin increases during tilt are
always related to pretilt levels. However, while
sodium deprivation does not magnify renin respon-
siveness to tilt, sodium loading consistently
blunts it.
RENONEDULLPRY INTERSTITIPL CELL (RIC) DNIAGE AND
THE EVOLUTION OF SPLT-DEPENDENT HYPERTENSION.
E. E. liuirhead, H. L. Clapp,* J. A. Pitcock,* Peggy
Brown,* B. Brooks,* and H. L. Brosius.* Univ. of
Tenn. Ctr. for the Health Sciences, and Baptist
Miorial Hospital, Memphis, Tennessee.
The renoprival state evokes a hypertensiogenic
sensitivity to salt. This relation pertains toboth total and partial renal ablation. In both,
renomedullary transplants (and PlC) exert an anti-
hypertensive action albeit Na loading persists.
Why does the remaining renal medulla following par-
tial ablation not prevent hypertension? This
question was considered. By rioval of one kidney
and the pales of the other either 66% or 80% of
renal tissue of rats was renoved. When placed on
1% NaCl to drink, such animals developed hyperten-.
sion (BP - 115 to - 160 ninHg) within three weeks.
The daily fluid intake averaged 70 ml (or l2 meg
Na), rat weight 250-350 gin. EFV and Nae elevated
by 2.5 x normal. Body wt increased 2.5 gnVday.
Following 80% ablation the renal cortex developed
arteriolar fibrinoid necrosis and fibrin deposition
in glomeruli. By norphometric study this group
compared to controls on water had fewer PlC (5.30.3 vs 7.7 + 0.4 per grid, n=6, p<.005) and fewer
granules per cell (2.3 0.14 vs 5.0 + 0.2 per cell
p<.005). In another group with 66% ablation, the
PlC and granule content decreased steadily as the
BP elevated (every 5 days: 7, 5.6, 4.5 and 3.7;2.7, 1.7, 1.4 and 1.0, cells and granules respec-
tively, n=3). Most importantly, the PlC lost or—
ganelles, became granular and lost the granule-
cysternae complexes (as indicated by N4). Partial
renal ablation plus salt was attended by major al-
terations of PlC. A deficiency of PlC function
could contribute to this hypertensive state.
• THE RELATIONSHIP BETWEEN SALT BALANCE AND BLOOD
PRESSURE IN MAN. R. Murray*, F. Luft, R. Bloch*,L. Willis, C. Grim and M. Weinberger. Dept. of
Med., Indiana University Med. Ctr., Indpls., IN.
The kidney's ability to ex-
crete a salt and water load is 1500 —
recognized as a major determin— U V
ant of blood pressure control. Na
In animals, the relationship 800 —
between wide variations in salt
intake and mean blood pressure
(Pa)has been studied syatemati— 300 —
cally and renal function curves
derived. We studied this rela— 10
tionship in man. 85 9095 100
Four men (ages 29—40) were Pa
given 4 levels of daily Na+ in-
take as follows: 10 mEq x 7d; 300 mEq x 3d; 800
mEq x 3d; 1500 mxq (800po, 700 iv) x 3d. K+ in-
take was 75 mEq/d. Results (mean +SD) are:
Na+ intake (mEq/d)lO 300 800 1500
UNaV (mEq/d) 11+ 3 295+87 702+99 1487+71
UKV (mEq/d) 54+14 67+ 5 147±21± 163+25±
Pa (mm Hg) 86+ 6 89+ 5 94+ 7± 100+ 8±
Nt (Kg) 76+ 3 78+ 4± 79+ 3± 81+ 4±
Ccr (ml/min) 108+29 130+ 9 145+18± 143+16±
(±p<O.05)
Plasma renin activity, plasma aldosterone con-
centration and urinary norepinephrine excretion
decreased while UKV and creatinine clearance (ccr)
increased at the higher salt intakes.
The relationship between UNaV and Pa (Fig) is
similar to that found in experimental animals.
These unique observations in humans provide new
evidence for a potential influence of sodium on
blood pressure regulation. The implication of
these findings in the pathogenesis of hypertension
remain to be explored.
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HYPERTENSION: EFFECT ON DIABETIC RETI-
NOPATHY. Donna I. Myers*, Paul K.
Whelton, H. Patterson Russell, Anne L.
Leddy*, Arnall Patz* and W. Gordon Walker.
Johns Hopkins Hospital, Baltimore,
Maryland.
The effect of hypertension (HT) on dia-
betic retinopathy (DR) was studied in 100
stable outpatient diabetics. The 55 hy—
pertensives (HTs) and 45 normotensives
(NTs) were similar in age, race, sex, du—
ration and treatment of diabetes, fasting
blood sugar, cholesterol and triglycerides
but the HT5 had higher serum creatinines
(p<.025), were more obese (p<.OOl) and had
a greater incidence of left ventricular
hypertrophy and myocardial infarction by
electrocardiogram (p<.O25). Plasma renin
activity (PRA) was similar in the HTs and
NTs but was significantly lower in both
groups when compared to non—diabetic con-
trols studied under comparable conditions
(p<.O01). Funduscopic examination includ-
ing retinal photographs revealed 31 cases
of mild background DR and 8 cases of
severe background and proliferative DR.
Patients with DR had a longer duration of
diabetes (p<.OOl) and were more frequently
insulin—dependent (p<.O5) but did not
demonstrate a difference in PRA or an in-
creased incidence of HT even though the
patients with the most severe prolifera-
tive DR were all HTs. Thus while HT
effected cardiac and renal function, it
did not appear to influence either the
incidence, onset or severity of DR.
• SPECIFICITY OF VASCULAR, ADRENAL, AND RENAL RECEP-
TORS FOR ANGIOTENSIN. AJ Neusy*, JM Steele Jr*, and
J Lowenstein, NYU School of Medicine, New York, NY.
We and others have found that the heptapeptide
des-asp—l angiotensin II (angiotensin III, Alil) is
as potent in stimulating aldosterone production as
is angiotensin II (All). It has been proposed that
AIII may be the physiologic mediator of aldosterone
synthesis.
We examined the effects of the analogue des-asp-
1 Ile-8 angiotensin II (Ile-7 Alil) on the pressor;
steroidogenic and renin responses to All and Aill.
Conscious male New Zealand white rabbits were given
either All or AIlI (25 ng/kg/min) for 90 mm, alone
or superimposed on an infusion of Ile-7 AIlI (100
ng/kg/min). All and Alli alone induced comparable
increases in plasma aldosterone concentration (PAC)
(16.9 and 11.3 ng/dl respectively) but only All ex-
hibited a pressor effect. All was more effective
(P<0.Ol) than Alil in suppressing plasma renin ac-
tivity (PRA). When All or Aill was given to rabbits
already receiving Ile-7 AIlI the resultant increase
in PAC did not differ from that in rabbits receiv-
ing sham infusions. Nonetheless, mean arterial
pressure increased (17.3 mm Hg) and PRA fell (46%)
to the same extent during All infusion superimposed
on Ile-7 AIlI as they did during All infused alone.
In earlier studies we found that the octapeptide
analogue sarcosyl-l ala-8 angiotensin II prevents
the increase of blood pressure and suppression of
PRA caused by All without inhibiting the adrenal
response to All. The present findings that the hep-
tapeptide analogue blocks the adrenal response to
All but not the renin or pressor response suggest
that the adrenal receptor may have heptapeptide
specificity and the vascular smooth muscle and
renal receptors may have octapeptide specificity.
DIURETIC INDUCED CHANGES IN RENAL POSTA- *
GLANDIN E (l*JDGCV) EXCRETION. R. Patak, S. Fadem,
S. Rosenblatt, M. tifschitz and 3. Stein. Dept. of Med.,
UTHSCSA, San Antonio, Texas.
Although it has been clearly shown that the commonly
used diuretic agents have a direct inhibitory effect
on electrolyte transport in one or more nephron seg-
ments, it has been suggested that the hemodynamic
effect of a given agent may also be a determinant of
the magnitude of the change in sodium excretion (U v).
In addition, recent studies have shown that indometlaa_
cm (I) blunts both the vasodilating and natriuretic action
of furosemide (F). These studies raised the possibility
that renal PGE production may mediate the hemodyna-
mic change caused by F. To furthef evaluate this possi-
bility and to determine whether there is a correlation
between renal PGE production and the hemodynamic
response to diuretic administration, studies were per-
formed in the dog in which two vasodilating diuretics,
F and ethacrynic acid (EA) and two agents which tend
to decrease renal blood flow (RBF), chiorothiazide (CH)
and benzolamide (B) were evaluated. Both F (n=7) and
EA (n=6) caused significant increase in RBF (+31 and
+22% respectively, both p (.05) and U V (+610 and
+1066 uEq/min, p(.005). U V roseom 5.4 to 14.0
ng/min after F and from 8 after EA (both, p(.05).
Both CH (n=7) and B (n=6) also caused a marked increase
in U V (+268 and +134 uEq/min, both p(.0O5). In con-
traso F and EA, however, RBF was either unchanged
or decreased after both Cl-I and B (202 to 165 mI/mm
for CH and 174 to 157 mI/mm for B). In addition, neither
Cl-I or B significantly altered U V (5.5 to 3.8 ng/min
for CH and 7.2 to 3.6 ng/min for Thus, these studies
demonstrate that U V is increased after F and EA
and consistent with tview that the hemodynamic
effect of these agents is mediated, at least in part,
by enhanced renal PGE production.
• INTERRELATIONS BETWEEN SODIUM EXCRETION (UNaV),
PLASMA LEVELS OF NOREPINEPHEINE (NE), EPINEPHETNE
(E), DOPAMINE (B) AND RENIN ACTIVITY (PEA) IN
NORMAL MAN. M. Romoff,* B. Keusch,* M.S. Wang,*
R.M. Friedler, P. Weidmann and S.G. Massry. Div.
Nephrol. Univ. So. Calif., Los Angeles, Calif.
Data on plasma catecholamjnes (RCA) in essential
hypertension are variable and this may be due to
differences in sodium intake and PEA. In order to
understand the meaning of changes in PCA, their
levels must be evaluated in relation to sodium
homeostasis. Thirteen normal subjects were studied
for a period of three weeks in a metabolic ward.
They received during the 1st, 2nd, and 3rd week 10,
100 and 250 mEq of Na/day, respectively. At the
end of each week, plasma NE, E and B and PEA were
measured in the supine position and after 60min of
upright posture. UNaV was also determined. During
low Na intake supine plasma levels of NE, E and B
were 22.9±3.5)4, )4.38±Oy and l)4.6±.95 ng/dl and PRA
5.2±.95 ng/ml/hr. These values decreased during
periods of higher Na intake and there were signifi-
cant inverse correlations between each of PCA as
well as PEA and IJNaV. There was a significant di-
rect correlation between plasna E and PEA but not
between plasma NE or 0 and PEA. Upright posture
caused a rise in PRA and NE only. The increments
in NE were the same under all salt intake while the
rise in PEA was greater with low than high Na in-
take despite similar increments in NE. The data
shows that 1) the state of sodium homeostasis
affects plasma NE, E and 0, 2) in the supine posi-
tion plasma E is probably one determinant of PEA,
and 3) during upright posture the rise in PEA may
be partly due to the increase in plasma NE but the
state of Na balance has a greater effect on PEA.
THE EFFECT OF HEMORRHAGIC HYPOTENSION ON RENAL
BLOOD FLOW (RBF) AND PROSTAGLANDIN E (PGE) SECRE-
TION. T. D. Sunnenberg,* W. H. Bay, and T. F.
Ferris. Department of Medicine, Ohio State Uni-
versity, Columbus, Ohio.
A hemorrhage of 20% blood volume in anesthe-
tized dogs caused no change in mean arterial pres-
sure (MAP), 135+5 vs 134+4 mm Hg, or RBF, 399+50
vs 435+64 ml/min, as renal renin secretion in
creaseff from 369+105 to 1977+594 ny/mm (p<.Ol)
and PGE secretion from 36+10 to 52+9 ng/min (p
.05). In dogs given 2 mg/Kg indomgthacin, a simi-
lar hemorrhage caused no change in MAP, 137+6.7 vs
140+7.7 mm Hg (n.s.) but RBF decreased from 437+44
to 115+81 (p,(.OS). Renin secretion increased —
with hemorrhage in the indomethacin treated dogs
from 1381+519 to 3506+1012 ng/min (p<.Ol) but PGE
secretion fell from 179+23 to 38+9 ng/min (pC.Ol).
In animals pretreated with an angiotensin convert-
ing enzyme inhibitor, SQ2O881 (CEI), hemorrhage
which caused a fall in MAP from 128+7 to 105+6.3
mm Hg (p'(.Dl) reduced RBF from 458i92 to 294+50
ml/min (p.C.Ol). No rise in PGE se&etion ocZurred
following hemorrhage in the CEI treated animals,
92+33 vs 78+33 ng/min (n.s.).
These findings demonstrate that renal PGE syn-
thesis increases in response to hemorrhage and
that the increase is caused by angiotensin. The
maintenance of RBF following hemorrhage is depen-
dent upon an increase in renal PGE synthesis since
it was prevented by indomethacin. The inter-
relationship of angiotensin and PGE synthesis in
control of renal blood flow is demonstrated in
these studies.
•
RENAL PROSTAGLANDINS EXERT MAJOR INFLUENCE ON THE
RENIN-ALDOSTERONE AXIS AND ON K+ HOMEOSTASIS.
S. Y. Tank, R. Shapiro and P. J. Nulrow*, Dgpt.
of Medicine, Medical college of Ohio at Toledo.
Recent data suggest that prostaglandins (PC)
may be critically important in the renin release
mechanism. To further clarify this role, we stud-
ied the responsiveness of the renin—aldosterone
axis in 12 human volunteers before and after inhi-
bition of PC biosynthesis. Urinary PGE2 decreased
from 370 10 (S.E.) to 10 8 ng/24 hr (p < 0.001)
with indomethacin (Indo). Furosemide-stimulated
plasme renin activity (PRA) fell 75% and the renin
response to upright posture was attenuated from 2.0
0.3 to 1.4 0.3 ng/ml/hr (p < 0.05). In paral-
lel with renin suppression, furosemide—stimulated
aldosterone in both plasma (33.2 5.6 ng%) and
urine (4.7 1.2 pg/4 hr) were similarly decreased
following PC inhibition to 14.g 3.2 ng%, (p <
0.001) and 2.5 0.8 ug/4 hr (p < 0.01) respec-
tively. with the reduction in aldosterone, Indo—
treated subjects experienced a mild impairment in
K+ tolerance when challenged with a standardized
intravenous K+ load. Plasma IC were higher end
fractional urinary K+ excretion lower in treated
subjects. This impairment was abolished with
florinef therapy. Patients with non—oliguric
renal insufficiency developed mild hyperkalemia
whe. challenged with Indo and a small KC1 load
(10-20 mEq). Reversible Indo-induced hyporenine—
mic hypoaldosteroniam (PGE2 70, PRA 0.12, aldo—
sterone 4.4) with frank hyperkalemia (K+ = 6.5)
was observed in one patient. conclusion: Intact
prostaglandin biosynthesis is essential for the
full expression of the renin response in man. Its
inhibition leads to hyporeninemic hypoaldosteron-
ism, and on occasion, to frank hyperkalemia.
REDUCTION OF INTRINSIC NATRIURETIC CAPACITY IN KID-
NEYS OF DAHL HYPERTENSION—PRONE RATS. L. Tobian,
.3. Lange,' S. Azar, .3. Iwai,* U. Koop,* and K.
Coffee.* Univ. of Minn. Hoap., Minneapolis, and
Brookhaven Laboratories, Upton, N.Y.
Susceptible humans and Dahl "5" rats develop
"essential" hypertension when fed high Na diets but
remain normotenaive on low Na diets. This may occur
because their kidneys intrinsically have a subnor-
mal rate of natriureais. This hypothesis was tested
in 29 Dahl "5" rats (suaceptible to NaC1 hyperten—
aion) and 23 Dahl "R" rats (resistant to NaCl hy-
pertension), all 10 weeks old on a low MaCi diet.
An isolated kidney from each rat was perfused with
blood from normal rats at varying inflow pressures.
At 130 mmHg inflow pressure, 23 "R" kidneys excret-
ed 146 i.iEq Na/lOO gm kidney/mm, whereas 29 "5"
kidneys excreted 70 (—52%, pc.005). At 160 mmHg in-
flow pressure, "R" kidneys excreted 416 pEq Na,
whereaa "5" kidneys excreted 221 (—47%, pc.001). At
130 mmHg inflow presaure, "R" kidneys excreted 154
mg urine/lO gm kidney/mm, while "5" kidneys ex-
creted 84 (—45%, pc.006). At 160 minhg inflow pres-
sure, "R" kidneys excreted 303 mg urine/lO gm kid—
nay/mm, while "5" kidneys excreted 179 (—41%, p<
.001). Thus, the isolated "5" kidney is distinctly
subnormal in Na and N20 excretion. However, "5"
kidneys perfused at 160 excrete more Na and H20
than "R" kidneys perfused at 130. With high Na
diets, the "5" rat with its limited capacity for
rapid Na and H20 excretion would tend to come into
balance with an increased ECF volume. This would
tend to induce hypertension which would then facil-
itate Na excretion by "pressure natriuresis" and
thereby normalize ECF volume. The reduced intrinsic
capacity for Ma excretion could be a major cause of
the salt—induced hypertension in "5" rats.
VOLUME OR VASOCONSTRICTOR HYPERTENSION?
Nibs Ulrych and Zdenka Ulrych,5 VA and University
Medical Center, Jackson, MS.
Classification of hypertension (H) into volume
and vasoconstrictor using plasma renin activity
(PRA) and urinary sodium excretion (us) is based
on assumption tbat PRA is function of effective
blood volume (EBV), which is a product of blood
volume (RV) and capacitance bed constriction
(CBC). Volume H implies high BV, vasoconstrictor
excessive arteriolar vasoconstriction.
Therefore, blood pressure (B?), BV, trans—
capillary albumin disappearance rates (APR) (Evans
Blue), PRA (immunoaesay) and US were studied in
15 controls, 55 essential and 6 patients with
renal artery stenosis (RAE) H, all males off
treatment.
Both essential and RAS H have low BV and high
APR which are inversely related (r—.!e3, p <.03).
PRA and US correlate poorly (r=—.k3, p .03)
compared to PRA and APR (r—.8l, p.C. .001).
Relationship to BV to neither PM, nor US or BP
reached .05 level. RAE H have PM dispropor-
tionately high to their APR.
Excessive CRC increases filtration of water
and albumin (high APR) with resulting low BV.
Low PM H is not volume, but venoconstrictive H.
MS can hardly have excessive arterioler con-
striction since for increased APR increased
capillary preesure and/or number of opea capil-
laries is necessary. In both H chronic increase
in APR must be due to postcapillary constriction
which in systemic circulation does not lower BV
sufficiently probably because of Na retaining
effects of gbomerular postcapillery constriction.
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HYPERTENSION, HYPERRENINEMIA ANt) UNILATERAL RENAL
ARTERY OCCLUSION. G.W.Viol, E.K.M.Smith, & P.M.
Keane,* Departments of Medicine & Pathology,
McMaster University, Hamilton, Ontario, Canada.
Renal artery stenosis with partial artery oc-
clusion and unilateral hyperreninemia is well rec-
ognized as a cause of hypertension treatable by re-
constructive surgery. Complete occlusion of the
renal artery however may cause hypertension associ-
ated with ipsilateral hyperreninemia and treatable
by unilateral nephrectomy. Four patients aged 56-
69 have been studied with this condition. They all
showed severe hypertension, poorly responsive to
medication and associated vascular disease. Intra-
venous pyelography revealed unilateral renal non—
function and renal angiography showed occlusion of
one main renal artery. Differential renal venous
renin measurements are shown in the table. Three
underwent unilateral nephrectomy without incident.
Two have normal blood pressure without therapy, one
has improved blood pressure on reduced therapy.
One patient has been treated medically with good
control of blood pressure. Nephrectomy speci-
mens in all three operated patients showed
tabular atrophy, interstitial inflammatory infil-
trate, arteriolar nephrosclerosis and relatively
normal glomeruli. It is concluded unilateral neph—
rectomy is of value in patients with hypertension,
unilateral renal artery occlusion and hyperrenin—
emia.
RENAL © RENAL INFERIOR
VENOUS PRA VENOUS PRA VENA CAVA PRA
8.1 9.8
166.5 43.5
13.0 77.3
21.0 9.5
EFFECTS OF GUANABENZ AND THIAZIDE ON MODERATELY
SEVERE HYPERTENSION. B.R. Walker, K.B. Ramanathan"
R. Vargas*, S.K. Vanov*, F.G. McMahon* and
R.H. Helfant*. Presbyterian—University of
Pennsylvania Medical Center, Philadelphia, PA,
Tulane, University School of Medicine, New
Orleans, LA and Wyeth Laboratories, Philadelphia,
PA
Guanabenz (C), a centrally acting antihyperten-
sive agent, has been reported to be as effective
as methyldopa during a 6 month double blind study
in patients with mild or moderate hypertension.
The present open study was designed to determine
the ability of C, administered either alone or
together with thiazide (T), to control moderately
severe hypertensive patients (supine diastolic
115—129 mmHg). Of the 31 patients entered into
the study, 9 were discontinued because of possible
side effects (mainly sedation) and 1 was a treat-
ment failure. The remaining 21 received C up to
32 mg bid over 8 weeks. All but 1 had a decline
in supine diastolic blood pressure (SDBP). Mean
SDBP in mmHg declined from 122 to 105 (p<O.O5). 5
had a SDBP below 100 mmHg. 9 patients had 50—100
mg T added to 32 mg bid C with a further 8 mmHg
mean SDBP decrease (p<O.OS), Of these, 5 had a
SDBP of 100 mmL-Ig or lower. No laboratory or ECC
abnormalities occurred. The results suggest that
C administered alone is capable of producing a
marked lowering of SDBP. However, concomitant T
administration may be necessary in the majority of
such patients in order to obtain a clinically
acceptable response.
• TESTING FOR ANGIOTENSIN DEPENDENCY WITH CONVERTING
ENZYNE INHIBITION COMPARED TO RENIN LEVELS IN
HYPERTENSIVE HEMODIALYSIS PATIENTS. R.P. White,
L.H. Byrd, D.B. Case, J.F. Sullivan, J.H. Laragh,
and A.L. Rubin. The Rogosin Kidney Center and the
Cardiovascular Center, The New York Hospital—
Cornell Medical Center, New York, N. Y.
To define the role of the renin—anglotensin
system in hypertensive hemodialysis patients, we
gave converting enzyme inhibitor (CEI) SQ20881, 1
mg/kg, intravenously on 16 occasions to patients
with moderate hypertension (mean BP 158/94). Eight
of the 16 studies involved anephric patients.
Three response patterns to CEI emerged: 1) nephric
responders (control BP 154/98), 2) nephric non—
responders (control BP 170/96), 3) anephric non—
responders (control BP 152/91). Responders had a
mean reduction in diastolic pressure of 14.2 mmHg
(—14.6%) vs. non—responders 1.1 mmHg (—1.2%),
p<O.OO4. In both groups of responders pretreatment
plasma renin activity (PEA) levels overlapped con-
siderably: nephric responders mean 7.0 ng/ml/hr
(range 2.9—14), nephric non—responders mean 3.8
ng/ml/hr (range 0.12—9.5). Anephric non—responders
did not have detectable PEA levels. All responders
exhibited a rise in PEA after GEl.
We conclude that the response to CET in the hy-
pertension of chronic renal failure reveals the
degree of angiotensin II involvement in blood pres-
sure maintenance. Anephric patients with absent
PEA failed to respond to CET whereas nephric
patients demonstrated a degree of angiotensin II
dependency that did not always reflect concurrent
PEA levels. Sodium—volume factors or poasible
alterations in pressor responsiveness may limit
the clinical usefulness of PEA measurements in
hemodialysis patients.
IMMUNOLOGY AND PATHOLOGY
• DEMONSTRATION OF CIRCULATING IMMUNE COM-
PLEXES (CIC) IN AUTOLOGOUS IMMUNE COMPLEX
NEPHRITIS (AICN) IN RATS. C. K. Abrass*, W. A.
Border, R. J. Glassock. Department of Medicine,
UCLA—Harbor General Hospital, Los Angeles, CA.
Glomerular deposition of CIC composed of autoantibody
combined with endogenously released renal tubular epith—
elial antigen (RTE) is presumed to initiate AICN. Cross—
reaction of anti—RTE antibody (Ab) with aglomerular bound
antigen has also been proposed asan alternative mechanism.
Ten male Lewis rats (E) received 10 mgm RTE in complete
Freund's adjuvant (CFA) and 10 control rats (C) received
only CFA. In weekly serum samples, CIC were detected by
solid phase (S—Clq) and fluid phase (F—Clq) Clq binding
radioimmunoassays. Both assays detect as little as l0pg/ml
aggregated rat 19G. Serum anti—RTE levels were measured
by indirect immunofluorescence (IF). All E rats developed
proteinuria and had granular glomerular deposition of IgG
by IF at sacrifice. 44/120 serum samples from E rats had
detectable CIC by either or both assays as compared with
21/1 20 samples from C rats (p<O.OOI). The prevalence of
S—Clq positivity appeared to parallel peak anti—RTE Ab
production while F—Clq positivity occurred during nadirs
of Ab production. This suggests each assay is more sensi-
tive in detecting CIC formed in a particular antigen—anti-
body ratio. No circulating Ab was found to react with
normal glomerular bound antigen by indirect IF. This study
demonstrates that CIC were intermittently present in AICN.
The appearance of CIC followed anti—RTE Ab production
and occurred during the period of glomerular accumulation
of IgG. Demonstration of CIC supports the traditional
view of glomerular deposition of CIC as the pathogenetic
mechanism in AICN.
PATIENT
J.B. 44.2
W.R. 29.5
V.S. 38.6
C.W. 38.0
PRA = ng Al/mi/hr
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THE EFFECTS OF LEVArIISOLE 4N[) PLASMA FACTORS ON
SHEEP CELL POETTitiC PY UREMIC LYMPHOCYTES (LV).
V.K. Bansal and d.A. Rohinson*. V.A. Hosp., Hines,
Illinois and Loycla Univ. Med. Ctr., Maywood, liii—
nci S
We have previously described both relative and
abscut decreased T-LY sheep erythrocyte resetting
(T_PFC) in patients with chronic renal failure.
The deficiency is not altered by long term henjo—
dialysis. In addition, LY from uremic patients,
after in vitro incubation with levamisole (40 pg/
ml), had a persistent deficiency in rosette forming
capacity. We studied 10 patients with endstage
kidney disease who were on maintenance hemodialysis
and no immunosuppressive therapy. Lymphocytes were
separated on ficol gradients and % T—RFC determined.
Parallel LV samples were incubated at 37°C in TC-
199 with 20i fetal calf serum (FCS) for 18—24 hours
and then % T-RFC determined. There was no change
in T-LY values. Substitution of human AB serum for
FCS did not alter percentages. Incubation with
uremic serum did not suppress rosette formation
further. P.ctive T-LY rosette formation (5' incuba-
tion only) was also studied. Values for active
T-LY rosettes were within normal ranges and prior
incubation with uren'ic serum did not suppress
active T-LV resetting. Average percentage means
for both total T-LY and active rosettes are:
Pre—Incubation FCS AB Uremic
Total T-LY 42.8 a4.2 41.3 38.6
Active T—LY 21.5 23.2 26.0 18.5
We conclude that the decreased T-RFC in chronic
renal failure may either be due to an intrinsic
cellular defect or due to unique plasma derived
ccrrpounds which combine irreversibly with T—LY
receptors and are not affected by extraneous fetal
calf or human serum.
IDENTIFICATION OF A NON-IMMUNOGLOBULIN C3 NEPHRJTIC
FACTOR (C3NeF). B.G.Bartlow*, J.L.Roberts, and
E.J.Lewis. Rush-Pres.-St.Luke's Med.Cent., Chicago.
A cryoprecipitate (Cr) isolated from the serum
of a patient with membranoproliferative glomerulo-
nephritis exhibited C3NeF activity, but contained
no immunoglobulin(Ig). No precipitin reactions were
produced between Cr and antisera monospecific to Ig
G,M,A,E;Clq,C4,C2,C3,C5,CRP,properdir,, factor B (C3
PA), and A light chains. Complement activation was
assayed as loss of C3 native antigen, and change in
electrophoretic (IEP) mobility of C3 and C3PA. Cr
caused C3 cleavage with activation of C3PA to C3A
in normal human serum(NHS), Cl depleted or C2 def-
icient sera, and NHS with MgEGTA, all indicating
utilization of the alternate complement pathway.
Antiserum produced against Cr(aCr) identified
three bands in Cr on IEP or double diffusion. A
prominent y- line showed complete identity with
61H (C3b inactivator (C3bINA) accelerator), and was
faintly identified by anti—NHS. Anti-K light chain
antiserum (czi) and oCr produced a second faint y-
arc on IEP of Cr. This band was removed by immuno—
adsorption with OK or separation of K light chains
from Cr by molecular seiving.
The third arc remained at the origin on IEP. It
was not identified by any other antisera tested,
and was not found in NHS or Cr serum supernate. Re-
moval of this band from Cr by immunoadsorption or
heating at 6OC for 1 hr resulted in complete loss
of alternate pathway C3-splitting (C3NeF) activity.
Immunoadsorption of Cr with OK or anti—IgG caused
no loss of C3NeF function.
This C3NeF is distinct from 196, and appears to
form a cold-insoluble complex with $1H. Similar
binding of 61H by C3NeF n vLvo could block the
activity of the BiH cofactor of C3bINA, thus per-
petuating alternate complement pathway activation.
AUTO-ANTIBODY TO GLOMERULAR MESANGIUN AND
BOWMAN's CAPSULE N MAN. S.Batsford*, H.Takamiya*,
R.Kluthe, A.Vogt , (Intr. by K.Lange) Zentruts
f. Hygiene and Medizinische Klinik, D-7800 Frei-
burg, FRG.
During studies on possible side effects of Ma-
Aescinat a case of an unusual auto-antibody re-
acting with antigens in the glomerular mesangium
and Bowman's capsule was discovered, In vitro
immunofluorescent studies on rodent kidney re-
vealed intense linear staining of Bowman's cap-
sule and typical mesangial fluorescence, but no
reaction with smooth muscle antigens were seen.
The auto-antibody was organ, but not species
specific and belonged to the IgG class. Only the
mesangially located antibody bound guinea pig C3
in vitro, indicating that two antibody specifi-
cities were present. Following i.v. injection in
mice heavy deposition of antibody in a mesangial
pattern was seen at lh., additionally by 24 h.
weak staining of the Bowman's capsule appeared.
In vitro modification of amino groups with carbo-
benzoxychloride masked the antigens, showing
their protein nature. A thorough clinical exami-
nation of the patient produced no evidence of
impaired renal function, a history of chronic
hepatitis was however discovered. To our know-
ledge this is the first observation of specific
anti-mesangial antibody in man. The pathogenetic
relevance remains unclear. Retrospective investi-
gations showed that the antibody was present be-
fore application of Na-Aescinat, a follow up
test 2 years later was negative.
BIOLOGIC SIGNIFICANCE OF TUBULAR IMMUNOREACTIVITY.
Vecihi Batuman* and Richard P. Wedeen, Jersey City
Medical Center, Jersey City, New Jersey.
The pathophysiologic significance of immunoglo—
bulin deposition in proximal tubules is unclear.
We have developed a technique for simultaneous im—
munofluorescent and autoradiographic examination
of freeze—dried sections to study the relationship
between tubular immune globulin deposition and con-
centrative transport in proximal tubules. Follow-
ing in vitro incubation of human kidney biopsies
in media containing tritiated p-aminohippuric acid
(3H—PAM), section freeze—dry autoradiographs are
prepared for examination by combined transmitted
light and fluorescent microscopy. IgG deposition
in proximal tubule brush borders was associated
with loss of the ability of the tubular epithelium
to accumulate 3H—PAM. Localization of IgA and 1gM
in the brush border or diffusely in the cytoplasm
was not consistently associated with loss of trans-
port function. Since PAN is accumulated across the
antiluminal cell membrane (TBM) , transport inhibi-
tion might be expected from immune injury to this
surface of the cell. In a patient with occupational
lead nephropathy, IgG deposition in TBM was asso-
ciated with diminished 3H-PAH uptake. Granular
glomerular deposition of IgG and 1gM was also evi-
dent in this case. IgG from the patient's serum
reacted with rat TBM by indirect immunofluores—
cence. These findings suggest an immunologic mech-
anism in the pathogenesis of lead nephropathy:
toxic injury to proximal tubule cells may expose
tubular antigens and lead to immunoreactivity of
tubular cells. In addition to contributing to the
development of interstitial nephritis, circulating
immune complexes containing tubular antigen may
then deposit in glomeruli.
510 Abstracts
• DETERMINANTS OF GLOMERULAR LOCALIZATION OF SUB—
EPITHELIAL (SE) IMMUNE DEPOSITS (ID). S. Belok*,
D.R. Steinmuller*, D.J. Salant*, C. Darby*, M.M.
Stilmant, W.G. Couser. Boston University Medical
Center, Boston, MA.
The mechanisms regulating development of SE ID
in membranous nephropathy (MN) are poorly under-
stood. The role of systemic and glomerular fac-
tors in altering localization of SE ID was studied
in the heterologous immune complex nephropathy
model. Control rats (n=6) injected IV with 10 mg
of sheep antibody to rat proximal tubular antigen
(Fx1A) had 2—3+ finely granular basement membrane
(GBM) deposits of sheep IgG and rat C3 and SE ID
when studied at 5 days by immunofluorescence (IF)
and electron microscopy (EM). Experimental groups
received identical antibody injections but were
treated from before antibody injection until biop-
sy at 5 days as follows: Group 1: (n=6) methylpred—
nisolone, 10 mg/Kg twice daily; Group 2: (n=5)
chlorpheniramine or Group 3: (n=6) periactin, 15
mg/Kg twice daily; and Group 4 (n=5) cobra venom
factor 100—300 U/Kg in divided doses to maintain
serum C3 at <10% of normal. Group 5 (n=6) under-
went selective perfusion of the left kidney with 15
mg of aminonucleoside (PA), received anti—FxlA IV
after development of unilateral proteinuria on day
7, and were biopsied bilaterally on day 14. Groups
1—4 and the non—perfused right kidneys in group 5
were not detectably different from controls in pat-
tern or intensity of SE ID. GEM ID were markedly
reduced or absent in left kidneys In group 5.
Properties of the glomerulus itself, altered by
PA, are more Important determinants of SE ID
localization in experimental MN than systemic fac-
tors including vssoactive amine activity and C3.
• STREPTOCOCCAL ANTIGENS AND DEPRESSED
LEUKOCYTE MIGRATION INHIBITION IN
POSTSTREPTOCOCCAL GLOMERULONEPHRITIS (PSGN).
J.G. Bhat*, E.A. Gombos and D.S. Baldwin, N.Y.U. Sch. of Med.,
New York, N.Y.
We have reported depressed lymphocyte transformation (LT) in
response to streptococcal protoplast membrane (S PM) antigens in
patients with persistent disease following acute PSGN. The present
study was undertaken to ascertain I) whether another parameter of
cellular immunity, i.e., migration inhibition factor (MIF), is also de-
pressed in PSGN patients in response to SPM antigens; and 2) whether
infection with Beta hemolytic streptococcus without subsequent
glomerulonephritis is followed as well by a depressed cellular immune
response to SPM antigens. Leukocyte migration inhibition under sgar
was examined in 14 PSGN patients with persistent disease (group A), in
9 individuals with previously documented Beta hemolyticstreptococcal
infections which were not followed by glomerulonephritis (group B),
and in 13 normal controls (group C), using SPM antigens (type 12
nephritogenic strain and type 6 non-nephritogenic strain) and strepto-
kinase.streptodornase (SKSD). As tabulated below, group A showed a
significantly lower percent inhibition than groups B or C in response to
nephritogenic Type 12 SPM antigens.
% Inhibition with type 12 SPM antigen
Antigen Cone. Group A Group B Group C P
microgram/mi Mean (SEM) Mean (SEM) Mean (SEM)
20 17(3) 52 (tO) 52(8) 0.05
10 18 (3) 65 (10) 67 (8) 0.05
3 21(4) 65 ( 9) 70 (7) 0.05
No significant difference was observed among the 3 groups in response
to SKSD and to SPM antigen from type 6 non-nephritogenic strain.
The data demonstrate that I) the depressed cellular immune response to
SPM antigen correlates with ongoing PSGN and is not merely a re-
flection of previous Beta hemolytic streptococcal infection; 2) the
altered immune response to SPM isa general one, not restricted to LT,
but manifested also by decreased production of MIF; and 3) in regard to
MIF, depressed cellular immunity in PSGN is specific for antigens de-
ived from a nephritogenic strain of streptococcus.
• AUTOISE'EJNE GL0RUL0TUBULAR NEPHROPATHY IN NICE. U.
K. Bolton, F.R. Benton* and B.C. Sturgill, Tjniv. of
Virginia Sch. of Med., Charlottesville, Virginia,
We studied autoimmune anti—glomerular basement
membrane (GBM) anti—tubular basement membrane (TEN)
nephropathy in Swiss Webster (SW) and athymic nude
(N) mice. Isolated lyophilized human glomeruli, .75
mg/mouse in complete Freund's adjuvant (CFA), were
used to immunize 72 SW, 16 51 and 8 heterozygous
hairy N mice every 2 wks up to 6 mos. Controls (32
SW, 4 N) received CFA alone. Serial urine protein
determinations of SW, and serial kidney biopsies or
sacrifice of SW and N mice were done. Trace linear
IgG appeared on SW GBM by 4—5 wks, and IBM several
wks later. This in intensity to 3—4+ by 13—15
wks. The linear GBM IgO evolved into a linear—gra-
nular or granular pattern. IgG subgroup staining
revealed Y1, linear to 24 wks; 2, linear to 10
wks, then granular; 2b, same trend at 16 wks;
2a' at 20 wks. TBM IgG remained linear. Eluate
of nephritic kidneys fixed to SW and N mouse GEM—
TBIl in vivo and in vitro. There was no C—3 fixa-
tion by IgG on GBM or IBM. Rabbit antimouse i ap-
plied prior to fresh serum led to C—3 fixation.
Electron microscopy (EM) disclosed extensive ir-
regularity of the GBM with bead—like subepithelial
masses continuous with and of the same density as
the lamina rars externa and separated by intrusions
of epithelial cytoplasm. Abnormal proteinuria com-
pared to controls (p<.05) appeared in males at 5
wks. No glycosuria or lysozymuria was detected. ST
mice did not develop disease, but heterozygous
hairy mice did.
This model is unlike previously described models
of anti—GB7S or anti—IBM nephropathies. It is com-
plement independent, probably because of spatial
limitations of C—3 fixing 2 and 12b' has a unique
EN lesion, and requires T—ce1s for induction.
• DETECTION OF CIRCULATING IMMUNE COMPLEXES
(CIC) IN ADULT IDIOPATHIC NEPHROTIC SYNDROME
(AINS). W. Border, C. Abrass*, C. HaII*, C. Brown*,
R. Glassock, C. Coggins and the Collaborative Study of
AINS. Depfs. of Med., UCLA—Harbor General Hosp.,
Torrance, CA and Mass. General Hosp., Boston, MA.
Serial serum samples from 112 patients with AINS were
evaluated for putative CIC by fluid (F) and solid (5) phase
Clq binding and Raji cell (R) radioimmune assays. All
patients at entry had >4 gms proteinuria/d and creatinine
clearances >90 L/d/1 .73 M2. Light, immunofluorescent
and electron microscopic study of renal biopsies allowed
histologic categorization into minimal change disease
(MCD), focal glomerular disease (FGD), and membranous
nephropathy (MN). Sera were collected before and at reg-
ular intervals after treatment (alternate day preclnisone,
cyclophosphamide, or placebo) and stored at _700C.
Stored normal sera were also evaluated as controls. A pos-
itive test was defined as >2 SD above the mean of fresh
normal sera (n = 10). The results were:
Percent Positive at Entry
n F S R Any
MCD 13 38 46 18 77
FGD 31 19 30 19 48 (All >control,
MN 68 22 37 32 44 p <.001)
Controls 23 0 13 9 22
The level of reactivity in individual patients fluctuated
with time and was not predictive of complete or partial
remission of the nephrotic syndrome. No difference was
noted between treatmentand placebo groups. The observed
reactivity of these sera is associated with complement
binding and IgG specificity and is therefore likely to
represent CIC.
• RENAL BRUSH BORDER MHV!BRANE ANTIGENS IN DOG AND
MAN. S. Chant* and M. Silverman, University of
Toronto, Toronto, Ontario.
Specific antisera have been obtained against
highly purified renal brush border menbranes (RPM)
prepared by free flow electrophoresis. Investi-
gation of the antigenic determinants shows at
least two populations of antigens. One of these
is shared by many epithelia including small intes-
tine, gall bladder, and epididymis. Other anti-
gens are kidney specific. As shown by indirect
irmaunofluorescence activity against the former can
be absorbed out of the serum with RPM prepared
from small intestine, whereas the latter can only
be absorbed with kidney RPM. The shared epitheli—
al antigen(s) is thought to be maltase because
antisera absorbed with small intestine RPM are no
longer capable of precipitating naltase released
from the membranes by papain digestion. Antisera
raised to human kidney RPM cross react with human
small intestine. Maltase is thought to be the
cross reacting antigen here as well. Anti—dog
kidney RPM antiserum has been used to study the
appearance of the antigens in various epithelia
during ontogenesis in the dog from very early
embryos (' 1S days p.c. ) until just prior to birth
and postnatelly until maturity of the kidney (n 3
weeks after birth). The tissue distribution
appears to be the same for the developing fetus as
for the adult. The most striking difference is
the abundence of c3rtoplasmic antigen in the devel-
oping tissues as compared to the adult where near-
ly all of the antigen is localized on the membrane
surface. The characterisation of human renal
brush border antigens and the preparation of spe-
cific antisera is a first step in evaluating their
possible role in membranous glomerulonephritis.
• MORPNOLOGIC AND FUNCTIONAL CNANGES IN TNE RAT
KIDNEY FOLLOWING BENCE JONES PROTEIN (BJP) ADMIN-
ISTRATION. David N. Clyne, Amadeo J. Pesce,*
Richard E. Thompson,* and James N. Freisheim.*
vA Hospital and Univ. of Cincinneti Medical
Center, Cincinnati, Ohio.
BJ proteinuris is associated with several re-
nal abnormalities including chronic cast nephro—
pathy, adult Fanconi syndrome with crystals in
proximal tubular epithelium, and acute renal
failure. To delineate factors producing these
lesions BJPs were isolated from urine of 11 pa-
tients and characterized as to type, subtype,
isoelectric point (p1) , and secondary structure
by circular dichroism (CD). 300 mg of each K and
A dimer was injected intraperitoneally into each
of 3 aciduric, hydropenic rats. Renal function
and protein excretion were studied over 6 hours;
the renal tissue was analyzed by immunohistology
and electron microscopy. Acute elevation of BUN
(>20 mg/dl) was seen with S BJPa, for all S of
which the p1 was > urinary pH. Excretion of in-
jected BJP was S - 18% of injected dose, and was
lower in rats with an acute rise in BUN. Distal
tubule cast formation was seen with 2 K and 1 A
proteins derived from patients who had cast neph—
ropathy. Droplets immunoreactive with injected
BJP type were seen in proximal tubular epithalium
of all injected rats. Crystal—like structures in
proximal tubular epithelium were seen only with 3
proteins—-all subtype K1 of low 0 helix content
on CD. Reabsorption droplets only were seen with
other proteins. It is concluded that physical
and chemical characteristics of individual BJPs
are important in determining the nature and se-
verity of renal involvement.
INDUCTION OF POLYCYSTIC KIDNEY DISEASE TN TME NEW-
BORN RAT. John F.S. Crocksr, Allan G. Stewart,*
Sharon C. Digout,* Judith M. Sparling.* Department
of Pediatrics, Dalhousie University and I.W.Killam
Hospital for Children, Nalif ax, Nova Scotia, Can.
Polycystic kidneys occur in 1 in 220 children
who die in a general hospital setting. We report
the experimental production of polycystic kidneys
in 2855 Sprague Dawley newborn rats with various
steroid salts, lithium salts, bromide salts and
appropriate controls; and the reversal of these
cysts with various potassium salts.
The most effective steroids in the induction of
polycystic kidneys were Prednisolone tertiary butyl
acetate (PTBA), Bydrocortisone acetate (HCA) and
Methylprednisolone acetate. Mydrocortisone sodium
succinate and prednisolone were not capable of
polycystic kidney induction. Milder stages of
polycysaic disease were found with Dexamethasone
and Triamcinolona, but the acetate salts of these
compounds were more efficacious. Lithium salts,
which are known to cause polycystic disease in the
dog, given with steroids will amplify cyst forma-
tion. Simonsen rats (Mpls.) were more sensitive
to aggravation of cyst formation by bromide salts
in combination with an acetate steroid than Bio—
brsading rats (Ottawa).
Ablation of the cysts by concomitant injection
of potassium chloride occurred only with PTBA but
not with HCA. Other potassium salts were incapable
of such reversal.
Polycystic rats were uremic and in various
stages of renal failure. Similar experiments were
attempted at 3 weeks of age with no cyst productiom.
It can thus be concluded that this model of poly—
cystic kidneys is unigus to the newborn animal and
the developing nephron.
• ULTRASTRUCTURAL AND FUNCTIONAL CORRELATION OF
CYSTS FROM HUMAN POLYCYSTIC KIDNEYS. F.E. Cuooage,
R.A. Huseman, and J.J. Granthsm. Univ. of Kansas
Ned. Ctr., Dept. of Path. and Med., Kansas City,
Kansas.
The solute composition of the cyst fluids from
eight patients (198 cysts) with adult polycystic
kidney disease and the ultrastructure of the cyst
walls from three of these patients were studied in
order to further elucidate the ultrastructural—
functional relationships of the epithelium of
these cyctic nephrons. In each kidney the electro-
lyte and organic solute concentrations of the cyst
fluid were generally distributed into two groups,
a) those resembling proximal tubule fluid [fluid!
plasma (F/P) Na+, Cl, H+ 1.0] and b) those
resemblin distal tubule fluid [F/P Na+, C1 < 1.0,
F/P id, fit > 1.0]. Proximal cyst fluid creatinine
was egual to serum concentration, whereas distal
cyst creatinine significantly exceeded serum
values. Representative portions of ten cyst walfs
(five proximal and five distal) were examined by
transmission electron microscopy. The epithelial
lining of the functionally defined distal cysts
with the high solute concentration gradients
uniformily had tight apical junctions. In contrast
the apical junctions of the cysts functionally
defined as proximal were not tight. These findings
suggest that the functional capacity for cysts
from polycys tic kidneys to regulate water movement
as depicted through maintenance of osmotic
gradients depends upon the tightness of their
apical junctions.
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• TUBULO-INTERSTITIAL NEPHRITIS (TIN) DUE TO FLUORES-
CEIN ISOTHIOCYNATE (FITC). A POSSIBLE HAPTEN—
IMMUNOLOGICALLY MEDIATED REACTION. Douglass T.
Domoto,' P.W. Askenase,a N. F(ashgarian. Yale Sch.
of Med., Dept. of Med. S Path., New Haven, Ct.
Experimental models of immunologic TIN have con-
centrated on an antigen-antibody mechanism involv-
ing immune complexes or ariti—TBM antibodies. The
role of haptens and of cell—mediated immune (CMI)
systems, both of which have been implicated in pen-
icillin TIN have had lesser attention. In the
present study a rnorphologically identifiable hapten
FITC, was infused into the kidneys of rats via an
intreaortic catheter. Histological examination of
the kidneys two days after the infusion revealed no
abnormalities. At 7 days an acute TIN was present
involving 10 to 50% of the renal cortex. The
interstitial infiltrate consisted of lymphocytes
and mononuclear cells with occasional eosinophils.
By immunofluorescent microscopy (IFM) FITC was
present in the basal portion of the tubules on day
7. IFM stains for rat IgG were negative, but
scattered foci of fibrin were identified. An immu-
nologically mediated injury was suggested by the
time course and histologic character of the lesion
observed. Evidence that FITC acts as a hapten in-
cludes a low titer of hemagglutination antibodies
to FITC conjugated sheep RBC's. FITC can also pro-
duce a CMI response in mice immunized and chal-
lenged with fluoresceinated syngeneic lymphocytes.
Initial studies thus suggest 1) FITC when bound to
a carrier can act as an hapten for both antibody
mediated and CMI reactions 2) FITC can bind to kid-
ney proteins when injected intrasortically and re-
main bound for at least 7 days end 3) TIN is pro-
duced by day 7 suggesting sensitization and elici-
tation of an immune response by residual antigen.
A DIALYZABLE INHIBITOR A1D ACETATE INTOLERANCE.
John D. Egan and Ibert C. Wells*. Omaha V.A.Hosp.
and Creighton Univ. Sch. of Med., Omaha, liE.
Acetate metabolism in a chronic hemodialysis
patient with marked aoetate intolerance has been
studied in vitro using lymphocytes isolated from
predialysis blood and measuring their ability to
convert acetate-l—lL to l14o2 Acetate intoler-
ance appeared in the patient after years of
chronic hemodialysis because of glomerulonephritis,
was episodic at first but with time progressed in
severity and frequency; during the last year post—
dialysis plasma acetate concentrations of 13—16 mM
were usual. Plasma concentrations of lactate,
pyruvate, citrate, and ketone bodies were normal,
but lactate accumulated when the patient was di-
a.lyzed against a dl-lactate rather than an acetate
solution. Under identical conditions, the
patient's cells metabolized acetate only 32% as
well as cells from normal adults. Inhibition dis-
appeared when the cells were cultured both with
and without phytohemagglutinin and pokeweed mite-
gen. Normal cells incubated at room temperature
for 214 hours with patient's plasma exhibited 143%
inhibition of acetate metabolism. Lymphocytes did
not metabolize lactate_U_1140 or succinate_l,14U4C.
From a survey of the patients in our program, we
have the impression that acetate intolerance tends
to occur in patients hemodialyzed for 14 years or
longer and that the ability to utilize acetate
increases in most patients during the course of a
dialysis session. The available evidence suggests
that acetate utilization is inhibited by a dialyz-
able substance of unknown nature, and that this
substance is present in many hemodialysis patients.
If the inhibitor is not removed by dialysis, it
can accumulate and produce acetate intolerance.
ROLE OF INTRARENAL VASCULAR SCLEROSIS IN PROGRES-
SION OF POSTSTREPTOCOCCAL GLOMERULONEPHRITIS (PSGN)
Gallo,C.R., Feiner, H.D., Schacht, R.G., Gluck,M.C.
and Baldwin, D.S. N.Y.U. Medical Center, N.Y.,N.Y.
According to our long-term observations in spo-
radic PSGN, irreversible glomerular disease, char-
acterized by glomerular sclerosis, occurs in ap-
proximately one-half of patients. Since this gb-
merular damage takes place after proliferation has
subsided and in the absence of immunoglobulins, we
have sought a non-immune mechanism for its occur-
rence and progression. In the present study, a
systematic assessment of the intrarenal vessels for
the presence of sclerosis was undertaken and cor-
related with the incidence of sclerotic glomeruli.
Observations were made in 40 renal pathologic spec-
imens from 31 patients at periods ranging from 6
mos. to 15 yrs. after onset of documented PSGN.
Nineteen had proteinuria, 15 were hypertensive, 14
had minimally impaired renal function, and 3 were
on hemodialysis. One-half of the specimens showed
significantly increased incidence of sclerotic gb-
meruli, ranging from 14 to 98%. Sclerosis of ar-
terioles and pre-arterioles was found in 85% of 20
specimens with gbomerular sclerosis, while vessel
thickening was present in 25% of 20 specimens with-
out significant gbomerular sclerosis. A close cor-
relation was observed between the finding of ves-
sel sclerosis and the presence of proteinuria, hy-
pertension and minimally impaired renal function.
The present findings establish a concurrence of
intrarenal vascular and glomerular sclerosis in
the years following acute PSGN. Whether the ves-
sel changes are primary or follow upon glomerular
obsolescence, and what the inter-relationships are
between hypertension and these two forms of sclero-
sis remain to be determined.
• IMMUNE COMPLEX RECEPTORS IN THE RENAL INTERSTITIUM.
M.C. Gelfand, I. Green', M. Shin*, and M. Frank*.
Georgetown Univ. Hosp., Washington, D.C.; NIAID,
National Institutes of Health, Bethesda, Maryland;
and Johns Hopkins Univ., Baltimore, Maryland.
Interstitial (i.e. non—glomerular) immunologi-
cally mediated renal diseases are associated with
deposition of immunoglobulin and complement in
affected areas. The cause of this immune complex
deposition is unknown. Here we report the
selective binding of immune complexes composed of
human or Sheep erythrocytes (E) coated with human
or rabbit IgG anti-E antibody (IgGEA) to inter-
stitial structures of the kidney in man as well as
rabbit, rat, guinea pig, and mouse. E or 1gM
coated E were not bound. Binding of IgGEA was
quantitated by counting the number of reagent SRBC
in each field viewed at 250x magnification. In
most normal renal Sections examined, fewer than 5
E or IgMEA were bound per field, however, 50-300
I9GEA were bound per field. Binding of IgGEA was
not observed in glomeruli and was more prominent
in the cortex than in the medulla. Binding was
specifically blocked by prior incubation of the
kidney sections with IgG but not with IgA or 1gM
mouse myeloma proteins. Human lgG blocked subse-
quent binding of I9GEA but human IgA myeloma
protein failed to block. Pre-incubation of the
kidney section with guinea pig lgG blocked binding
of I9GEA, however, the (Fab')2 fragment of the
same guinea pig IgG did not block and E coated
with (Fab')2 anti-E antibody were not bound. These
results demonstrate the presence of lgG Fc binding
sites in the renal interstitium of man as well as
a variety of animal species and may explain the
selective deposition of lgG containing immune
complexes in the renal interstitium.
• PATHOGENETIC ROLE OF IgG—ANTI—IgG IMMUNE COMPLEXES
(IC) IN GLOMERULONEPHRITIS (GN) ASSOCIATED WITH
CHRONIC LYMPHOCYTIC LEUKEMIA (CLL). Nisan Gilboa,
Dennis Durante, Stephen Guggenheim, John Lacher,
Richard Holman, Wagner Schoor, David Garfield*, and
Rawle McIntosh, Depts. of Pediatrics and Medicine,
Univ. of Colorado Med. Ctr., Denver, CO.; Dept. of
Pediatrics, Albany Med. College, and Kidney Disease
Institute, NYS Dept. of Health, Albany, NY.
Two patients developed the nephrotic syndrome
(NS) several years after the diagnosis of CLL. In
both patients light microscopy showed membrano—
proliferative GN. Electron microscopy and imluuno—
fluorescent (IF) staining revealed electron dense
deposits and deposition of immunoglobulins and C3
respectively. Both patients had single component
IgG cryoglobulinemia. Studies of the eluted
glomerular bound protein showed the presence of IgG
only. IgG in patients' sera, cryoglobulins and
kidney eluate had kappa light chains only. Pres-
ence of IC in the sera and especially in the
cryoglobulins was detected using the Clq binding
test. Immunoadsorption studies demonstrated the
presence of IgG—anti—IgG antibodies in the
patients' sera, cryoglobulin and kidney eluate.
IF studies using patients' sera, cryoglobulins and
the kidney eluate on patients' kidneys were posi-
tive providing additional evidence for the IC
nature of the GN. Same IF studies of normal human
lymphocytes were negative, suggesting that no
lymphocyte related antigen(s) were involved. The
investigation of these two patients with CLL pro-
vided an evidence that IgG—anti—IgG IC were
involved in the pathogenesis of the GN and the MS.
• GLOMERULONEPHRITIS (ON) PRODUCED BY THE IN
SITU FORMATION OF IMMUNE COMPLEXES (IC) ON
THE GLOMERULAR BASEMENT MEMBRANE (GBM).
Steven Golbus* and Curtis B. Wilson. Department of
Immunopothology, Scripps Clinic & Research Foundation,
La Jolla, California.
We evaluated the nephritogenic potential of IC formed
directly on the GBM by the reaction of circulating anti-
body (Ab) with foreign antigen (Ag) that was previously
bound non—immunologically to the GBM. The carbohy-
drate binding properties of the lectin Concanavalin A
(Con A) were utilized to bind this protein to the glyco—
protein of the GBM in rats. Unilateral renal artery perfu-
sion of 500 ig Con A followed in 15 minutes by varying
amounts of rabbit anti—Con A antiserum (a—Con) LV. re-
sulted in fixation of 75± l9pg Con A and 72-123± 22.ag
a—Con per gm of kidney in the perfused side compared to
less than 1 and 4 g/gm, respectively, in the unperfused
side. Proliferative ON confined to the perfused kidney
was present in 9/11 and 13/15 rats 1 and 5 days, respec-
tively, after inlection. Immunofluorescence at 1 and 5
days showed diffuse irregular linear or mixed linear and
granular deposits of Con A, C3, and rabbit lgG in the
perfused but not the unperfused kidney. Both kidneys of
animals that received Con A only, Con A followed by
normal rabbit serum, or sterile saline followed by a—Con,
as well as the unperfused kidney of all experimental ani-
mals, were histologically normal. We conclude that (1)
proteins with lectin—like properties (which some infectious
agents contain) can function as 'planted' Ags in the
glomerulus and (2) the reaction of the 'planted" Ag with
systemic Ab results in the in situ formation of glomerular
IC that can cause ON.
CRYOGLOBULINS IN ACUTE EXPERIMENTAL IMMUNE COMPLEX
GLOMERULONEPHRITIS. William R.Griswold, and LCDR
Raymond Brady*. University of California,San Diego,
Department of Pediatrics, La Jolla, California and
Naval Regional Medical Center of San Diego.
We have previously shown that cryoglobulins
(CRYOS), which contain immune complexes of bovine
albumin (BSA) antigen and anti-BSA antibody, form
in serum of animals with acute serum sickness. The
relationship between CRYOS and glomerulonephritis
in this model was studied. 17 animals were immun-
ized with 125 I BSA 250 mg/kg. Serial determina-
tions of serum creatinine, urine volume and urine
protein were performed. 125 I BSA concentration in
serum was done by precipitation with trichloro-
acetic acid. Circulating complexes were measured
by ammonium sulfate precipitation. CRYOS were de-
termined by measuring the amount of cold insoluble
125 I BSA in serum.
Anuria developed in 42% of animals. Serum creat-
mine elevation was observed in 47%.Circulating
complexes were observed in all animals. CRYOS de-
veloped in 76%. CRYOS appeared several days after
ammonium sulfate precipitable complexes first
appeared. Anuria and serum creatinine elevation did
not occur in any animal until CRYOS were present.
The mean interval between the appearance of CRYOS
and the onset of creatinine elevation was 0.75 days.
The overall correlation between the level of CRYOS
and the serum creatinine was r=O.7l (P<O.01). The
overall correlation between ammonium sulfate pre-
cipitable complexes and serum creatinine was r=
0.29 (not significant). CRYOS are a sign of immune
complex glomerulonephritis in animals and man.
CRYOS may be of immunopathologic significance in
the glomerulonephritis of acute serum sickness.
• STUDIES ON RETICULOENDOTHELIAL (RES) FUNCTION IN
IMMUNE COMPLEX GLOMERULONEPHRITIS(ICGN). P.Hoffsten
M.Bartell*, A. Swerdlin*, & B.Klein*. Dept. of Med.
Washington University, St. Louis, Mo.
Previous studies have shown that the ICGN in
lymphocytic choriomeningitis (LCM) virus infected
mice is the consequence of an iinmunodeficient state
in which the mice have no immune response to the
virus (J.Immunol. Aug.,77). Yet these mice have
circulating immune complexes demonstrable by the
Raji cell assay (Theophilopoulos, A.; pers. comm.)
We found that LCM carrier mouse serum has abnormal
amounts of IgG antigen with molecular weights (M.W.)
expected of immune complexes (MW >106) as demon-
strated by gel chromatography on Biogel A—5. Since
LCM viriona have a calculated M.W. of 50 x 106 and
the observed serum IgG "complexes" had a M.W. no
greater than 5 x 106, the rate of phaocytosis of
different M.W. proteins was studied. 1251 labeled
heat—aggregated human IgG (tAIgG) has a continuous
spectrum of M.W. from 106 to >150 x 106 with an
average M.W. of 5 x iO6 on sucrose density gradient
or gel chromatography (Biogel A—150). When &AIgG
was injected IV into mice, the rate of clearance
was independent of M.W. indicating that large ag-
gregates competed to be phagocytized no more favor-
ably than small aggregates. AIgG with a M.W. simi—
lar to that predicted for LCM virus inhibited the
RES clearance of smaller dAIgG with a M.W. similar
to endogenous IgG "complexes". These observations
are consistent with the hypothesis that ICGN in
LCM mice results from circulating LCM virions com-
petitively inhibiting the RES thus allowing pro-
longed circulation and glomerular deposition of
the spectrum of immune complexes mice incur
continuously.
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MESANGIAL ELECTRON—DENSE DEPOSITS IN NEMBRANOUS
NEPHROPATHY. C.L. Honig,* J. Mouradian,* J. Non—
toliu,* M. Susin, and R.L. Sherman. Depts. of
Pathology and Medicine and the Rogosin Kidney
Center, The New York Hospital—Cornell Medical
Center, New York, New York.
In the absence of lupus, mesangial electron—
dense deposits (MOD) in membranous nephropathy (MN)
are thought to be uncommon. In this study, 18
renal biopsies of 16 cases of MN seen over a 2—year
period were evaluated by light and electron micros—
copy(EM) and iimnunofluorescence, directing par-
ticular attention to the mesangium. Lupus had been
excluded in every instance by the usual serological
tests. In 7 of the 18 biopsies, mesangial elec-
tron—dense deposits were found, ranging in size
from small to medium and In quantity from rare to
numerous. Immunofluorescence was done in 12 of
the 18 biopsies, including 4 of the 7 with MDD.
All showed granular IgG and C3 along the glomerular
basement membrane. Traces of IgG, C3, and some-
times 1gM were also seen within the mesangium in
4 of the 12 cases studied, of which only one had
MDD by EM. Clinically, almost all of the patients
with MDD were characterized by atypical features
4 patients had underlying diseases which have been
associated with MN (renal vein thrombosis, epider—
moid carcinoma of the lung, SH—antigenemia, and
penicillamine therapy); there was one instance of
spontaneous remission and another patient pro-
gressed rapidly to terminal renal failure in less
than 2 years.
The results suggest that the presence of MOD in
MN may be more common than has previously been
suspected. This finding is not necessarily asso-
ciated with lupus and may indicate an unusual or
atypical form of MN.
• SCANNING ELECTRON MICROSCOPY OF GLOMERULI IN
MEMBRANOUS GLOMERULONEPHRITIS, MENBRANOPROLIFERA-
TIVE GLOMERULONEPHRITIS, MINIMAL CHANGE DISEASE,
AND FOCAL SCLEROSIS. David B. Jones. SUNY Up-
state Ctr., Dept. Pathol., Syracuse, New York.
Glomeruli isolated from percutaneous renal
biopsies were studied by scanning electron micro-
scopy (SEM) plus light microscopy and transmission
electron microscopy (TEM) and the changes seen by
these methods were compared.
Glomeruli fixed in 2.5% glutaraldehyde were
isolated from the biopsy cylinder under a dissect-
ing microscope, treated with osmic acid and thio—
carbohydrazide, critical point drying and gold—
palladium coating. Of 135 biopsies so studied 19
were membranous glomerulonephritis (MGN), 7
membranoproliferative glomerulonephritis (MPGN)
7 minimal change disease (MCD), and 7 focal glUm—
erular sclerosis (FGS)
Glomeruli from all diseases showed changes
in common of foot process blunting, flattening,
and indistinct cell junctions. Also seen were
many micrnvilli on cell processes or cell bodies,
and small or large rounded protrusions which by
transmission EM proved to be blebs of cytoplasm
or contained membrane lined vacuoles. In MGN and
MPGN glomeruli showed uniform severe footprocess
flattening, microvilli and blebs. MPGN revealed
irregular severe and less severe foot process
changes. MCD showed variation from near normal to
marked foot process change. FGS showed more vari-
ation and severity than MCD plus evidences of
lobular sclerosis. A remarkable 3 dimensional
understanding resulted from this SEM and TEM
correlation, but no distinctive diagnostic
criteria were found for these diseases with SEN.
GLOMERULAR STRUCTURAL ALTERATIONS INDUCED
BY THERMAL INJURY. Daniel Y. Kim Joan
Cotton Jo C. W. Wang and TetsuoShirnamura.
CMDNJ-Rutgers Med. Sch., Dept. of Pathol.,
Piscataway, N. J.
Structural alterations of the glomeruli
take place under divergent conditions. To
understand more about the glomerular
cellular pathology, glomerular injury has
been produced by physical means, and the
resulting glomerular structural alterations
have been studied by light and electron
microscopy. The left kidneys of young adults
rats were surgically exposed and focal
cortical burns inflicted by the use of a
heated needle(l.5mm in diameter) under
general anaesthesia. Sham operated rats
served as controls. The rats were sacrificed
on day 2, and the glomeruli examined.
Injured pedocytes revealed effammnt of foot
processes. Endothelial pores had often
dissappeared. The mesangial area was
edematous. Endothelia and podocytes were
focally separated from the basement memb-
rane. Deposition of fibrin and adherance of
platelets were observable about the
injured capillary walls. At severely
injured sites, segmental lysis of glcxriular
cellular elements with persistence of
glomerular basement membrane were present.
In conclusion, structural changes of
glomeruli induced by thermal injury have
been described. This model may be useful
in the study of the regenerative potential
of various glomerular cellular elements
following injury.
• C3 IN MESANGIAL RINGS (MR) AND RAILROAD TRACKS
(RAT): SPECIFICITY FOR DENSE DEPOSIT DISEASE (ODD).
Youngki Kim, Robert L. Vernier and Alfred F. Michael(Intr. by Alfred J. Fish). Dept. of Peds., Univ.
of Minnesota Medical School, Minneapolis, Mn.
Inimunopathologic analysis was carried out on
renal tissue from patients with membranoprolifera—
tive glomerulonephritia (MPGN) , 9 with Type I and
8 with Type II (ODD). A specific finding in all
patients with DOD was the presence of C3 along the
margin of but not within the DO material in the
glomerular basement membrane (GBM) giving a double—
linear or RRT appearance; and the presence of C3
within the mesangium outlining numerous circular
structures (MR). Phase contrast and electron micro-
scopic studies suggest that the RAT and MR outline
DO material. MR contained properdin (4/8), and RAT
properdin (5/8) and C4 (3/8); no other complement
(C) components or Ig were present. Dual label
studies using heterologous GEM antibody (Rhodamine)
and anti—C3 (FITC) revealed no reactivity of GEM
antibody with DO or with the endothelial portion
of the GBM but persistence of C3 in a double linear
pattern — associated with widening of the GEM with
DO. C3 RRT were also present outlining tubular
basement membrane containing DO in 3/8. In Type I
MPGN - in the absence of DD - MR and characteristic
RRT were not observed. In both diseases, granular
deposits of C3, C4, properdin, 1gM and IgG were
observed along the GBM. The unique demonstration
of C3 in MR and RRT suggests activation of the C
pathway adjacent to the DO material. The presence
of granular deposits in a distribution similar
to that observed in Type I MPGN suggest an immune
complex pathogeneais for both types - and further
that the DO transformation may be a response to
injury.
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• RAPID AND FOCAL LOSS OF NEGATIVE CHARGE (NC) FOLLOW-
ING ADMINISTRATION OF NEPHROTOXIC SERUM IN RATS.
Jeffrey I. Kreisberg,* and Morris J. Karnovsky,*
(intr. by Ruth E. Bulger). Harvard Medical School
Boston ,MA
Nephrotoxic nephritis was induced in Sprague-Daw-
ley rats by injecting rabbit antirat kidney serum
(NTS). For morphologic examination, kidneys were
fixed by immersion; for glonierular polyanion studies
kidneys were fixed by perfusion. Glomeruli were ex-
amined by TEM. Morphologic examination of glomeruli
1/2 hour following NTS revealed a mononuclear cell
infiltration resembling lymphocytes, followed by a
PUN infiltrate beginning at 1 hour and more promin-
ent at 2hours. Along with PUN infiltrate, the glom-
erular basement membrane(GBM) was focally denuded of
endothelium. As early as 1/2 hour after NTS, there
was focal loss of NC, demonstrable by colloidal iron
pH 2, from all layers of the GBM, including the epi-
thelial cell glycocalyx. This focal loss of NC was
most prominent around endothelium and lamina densa
interna.By 2 hours, when there is overt proteinuria,
focal loss of charge is more extensive and involves
more of the lamina densa eXterna and epithelial gly-
cocalyx. It appears that NC plays a role in glomer-
ular permeability as Brenner and his associates
have demonstrated in physiologic studies. Further-
more, early loss of NC occurred prior to foot proc-
ess fusion" and epithelial cell vacuolization, con-
firming previous studies by Venkatachalam and his
associates that showed loss of NC leads to alterat-
ions of glomerular epithelium. The present study
demonstrated that focal loss of NC occurs early in
nephrotoxic nephritis and may be responsible for
proteinuria.
DEFICIENCY OF IMMUNE RESPONSE TO ENDOSTREPTOSIN
(ESS) IN LIPOID NEPHROSIS. Kurt Lange, Umrana
Ahmed*, Arvind Grover* and Inge Sagel. Renal
Service and Labs., Depts. of Med. B Ped., N.Y. Med.
College, N.Y.N.Y.
Antibodies to Endostreptosin (ESS), a recently
described water-soluble proteinaceous antigen of
disrupted group A streptococci were found by a
complement fixation test in 73% of 122 normal
children and 79% of 166 normal adults. While the
antibody was absent in 27% of the healthy children
and 21% of the normal adults the antibody, however,
was absent in 57% of 33 children and 63% of 19
adults with minimal change (lipoid) nephrosis.
This difference is statistically highly significant
(p<.Ol). In those patients who did not show a
complete absence of ESS antibody the titers were
very low. The absence of this antibody is inde-
pendent of the stage of the disease, the treatment
and of complete remission with freedom from pro-
teinuria for years or decades. ASLO titers seem to
behave in a similar way. This failure to form
certain antibodies in this disease is best explain-
ed by a specific immune-deficiency of so far un-
known origin. The test may be an aid in the
differential diagnosis of pure (lipoid) nephrosis
vs. the nephrotic stage of glomerulonephritis. The
presence of significant amounts of ESS antibody
makes the diagnosis of minimal change disease
questionable.
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DIAGNOSTIC SIGNIFICANcE OF SKIN BIOPSIES IN IgA
NEPHROPATHY. Stanley Lee Thomas E. NevinS*and
Alfred F. Michael (Intr. by David M. Brown). Univ.
of Minnesota Medical School, Minneapolis, Mn.
Recently vascular IgA has been described in the
skin of patients (pts) with IgA nephropathy and
other glomerulopathies (Kid.Int. 9:424, 1976). We
examined skin by fluorescent microscopy in 11 pta
with IgA nephropathy. All biopsies (bx) were ob-
tained from normal appearing skin on volar forearm
or back. In 7 (64%) IgA was found in dermal
vessels and 4 (36%) of these also had C3 in a
granular band on the dermal—epidermal junction
(DEJ). of the 4 pta lacking vascular IgA, 3 had C3
at DEJ. IgG, Clq, C4, Factor B and properdin were
not detected in the akin. IgA was not observed
in kidney vessels. Serum C3 and cH5O were normal.
In contrast, vascular IgA was noted in the skin
of 5 of 43 (9%) pta with systemic lupus (SLE).
This was associated with 1gM, IgG and C3 in 2 pta
and C4 in 3 pta. DEJ band fluorescence was other-
wise typical of SLE.
Additionally, normal akin was evaluated in 118
pta with suspected immune-mediated disorders. 14
pta (12%) in this group had vascular IgA. No IgA
was present when kidney bx were examined (4/14).
Serum complement levels were normal in the 10 pts
evaluated.
The 7 pta with vascular IgA who also had IgA
nephropathy had serum I9A levels (271±118) which
were significantly higher than the 11 other pta
with vascular IgA (113±85) (p=O.OO3)
The mechanism of cutaneous vascular IgA deposi-
tion is unknown. However, its association with
IgA nephropathy may provide a useful adjunct in
evaluating pta with hematuria.
• THE GLOMERULAR MESANGIUM: IMMUNOELECTRON MICROSCOPY
OF PROTEIN UPTAKE AND DISPOSAL. S. Lee* and
R. Vernier, Univ. of Minnesota, Minneapolis, Minn.
Ultrastructural aspects of a critical mesangial
function; uptake and disposal of protein aggregates,
was studied in mice by immunoelectron microscopy
(IEM). Animals were injected I.V. with aggregated
human albumin (AHA), 30 mg protein/100 gram, and
groups of 2 were sacrif iced from 30 mins. to 50
hours. AMA was localized by an indirect immuno—
peroxidase technique, (Sternberger) utilizing
peroxidase—anti—peroxidase complexes; tiaaue waa
also processed for light, EM and immunofluorescence.
Endogenous peroxidase activity was present in
proximal tubular brush border microvesicles, but
absent from the glomerulus. Semi—quantitative
analysis by light microscopy revealed early
mesangial uptake at 40 mm, a peak at 8 hrs, and
disappearance by 24 hrs. AMA gained access to the
mesangium via spaces between endothelial cells, and
by 4 bra occupied a complex series of channels
within the mesangial matrix. Intracellular
vacuoles containing AMA were noted in mesangium at
4 bra, with evidence for digestion at later times.
AMA was noted among the lacis cells at 4 hrs and in
increased amounts at 24 hrs. Large amounts of AMA
persisted in the interstitial space for 24 hrs.
IEM detected AHA within the mesangiuns up to 50 hrs.
Molecular albumin was filtered at the GBM, and
reabaorbed by visceral and parietal epithelium,
and proximal tubules.
This study demonstrates by IEM that proteins are
ingested and degraded by mesangial cells and trans-
ported through the mesangium to the JG area. These
observations are important for understanding
diseases associated with mesangial dysfunction.
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IMMUNOLOGIC MESANGIAL NEPHROPATHY IN WISTAR RATS
INDUCED BY PROLONGED HgCl2 ADMINISTRATION. S_P.
Makker.* Case Western Reserve Univ., Dept. of
Pediatrics, Cleveland, Ohio.
Fifteen male Wistar rats, 6—8 wks. old, and
weighing 150—200 gm, were injected subcutaneously
with HgCl 0.15 mg/lOO gm body weight three times
a wk. on every other day schedule for 27 wka. A
control group of 9 rats were injected with normal
saline. 3/15 HgCl2 treated rats died at 14, 17,
and 18 wks. respectively, all other 12 rats were
sacrificed at 27 wks. Direct immunofluorescerice
of the kidneys showed heavy inesangial deposits of
rat IgG and C3 in the glomeruli in 12/15 HgCl2
treated rats. Three rats that died before 27 wks.
also had these deposits. Histopathology of kid-.
neys showed mesangial matrix expansion, increased
mesangial cellularity, and multiple foci of
interstitial inflammation and tubular atrophy. A
slight increase In proteinuria (mean 25.25 mg/l7
hrs) as compared to controls (mean 10.6 mg) was
noted only at 4 wka. (P=0.0l). In subsequent wks.,
however, the proteinuria was within the normal
range in both groups. 7/15 rats in the HgCl2
treated group developed transient glycosurIa at
4—25 wks. and 3/15 had transient antinuclear anti-
bodies In their sera. The BUN values were normal
in all rats. Eluted gamma globulin from the kid-
neys with heavy mesangial deposits did not react
with normal rat kidney sections by indirect immuno—
fluorescence. None of the control rats developed
proteinuria, glycosuria or mesangial deposits and
the hlstopathology of their kidney was normal. The
results show that prolonged RgCl2 administration to
Wistar rats can produce an immunologic mesangial
nephropathy and provides a model for mesangial
nephritides.
• EFFECTS OF GOLDBLATT HYPERTENSION ON THE DEVELOP-
MENT OF GLOMERULAR LESIONS OF DIABETES MELLITUS IN
RATS. S. Michael Mauer, Michael W. Steffes,*
Sylvia Azar, Susan Sandberg* and David M. Brown,
Univ. of Minnesota Med. Sch., Depts. Pediat., Med.,
Lab. Med. and Path., Minneapolis, Minnesota
We explored the effects of Goldblatt (2 kidney)
hypertension on the development of glomerular le-
sions in rats made diabetic with streptozotocin 3
so. following renal artery clipping. After 4 mo.
of diabetes the unclipped kidneys of diabetic rats
(HD-UN) had markedly increased diabetic changes,
including mesangial matrix thickening (p<.0005) and
mesangial immunoglobulin (p<.0005) and C3 (p< .005)
localization, when compared to glomeruli of the
contralateral clipped kidneys (HO-CL). Further,
HD—UN glomeruli had more mesangial thickening
(p<.O5) and IgG (p<.025) and 1gM staining (p<.OO5)
than glomeruli of normotensive diabetic CD) rats.
Although HO—CL glomeruli had less mesangial thick-
ening than D glomeruli, this did not reach statis-
tical significance. However, HD—CL glomeruli did
have less mesangial IgG (p<.0005), 1gM (p<.0005)
and C3 (p<.005) staining compared to D glomeruli.
riesangial thickness in glomeruli of clipped (H-CL)
and unclipped (H-UN) non-diabetic rat kidneys did
not differ from that in control animals (CON).
However, there was less mesangial staining for IgG
in H-CL than in H-UN or CON glomeruli (p<.05). It
is concluded that alterations in nephron hemodyna-
mics combine with the diabetic state to influence
the rate of development of diabetic glomerulopathy
in the rat. These studies support the theory that
changes in the characteristics of tissue perfusion
are pathogenetically important in the genesis of
diabetic microvasculopathy.
• PLATELET ANTIGEN LOCALIZATION IN HUMAN RENAL
DISEASE. Kenneth Miller and Alfred F. Michael.
Dept. of Peds., Univ. of Minnesota Medical School,
Minneapolis, Mn.
The localization of platelet antigen(s) within
glomeruli and vessels was studied by immunofluores-
cent techniquin 70 patients with different 0, Rh
negative platelets. The antibody, after absorption
with lymphocytes, leukocytes, erythrocytes and
plasma reacted with platelets but not with other
tissues including liver, kidney, lung, muscle,
brain, heart, or a panel of 22 HLA antigens.
Platelet antigen was observed in glomeruli
and/or vessels in hemolytic—uremic syndrome (7/8)
scieroderma (1/1) , membranoproliferative glomerulo—
nephritis (3/3) arid diffuse lupus nephritis (2/2).
No localization was observed in epithelial
crescents. In diabetic nephropathy, however, plate-
let antigen was observed along the intima of pen-
tubular capillaries and arterioles (5/10) as well
as in interstitial vessels in familial nephritis
(5/5). Positive staining reactions were completely
inhibited by absorption of the antiserum with
platelets but not other blood constituents.
These studies are the first to clearly demon-
strate localization of platelet antigen within
glomeruli and vessels in renal diseases. These
results correlate with prior immunopathologic
studies demonstrating Factor VIII and fibrin de-
posits in similar glomerular and vascular sites
as well as with isotopic platelet kinetic studies
carried out by others. The nature of the platelet-
specific antigen(s) is unknown.
• THE KINFTICS OF IMMUNE (I)MPLEX DEPOSITION IN
RPBBITS WITH CHWt'TIC SERUM SICKNTS (CSS).
C. Neuland,' B. Albini,* G. Andres, J. Brentjens,*
E. Ossi,* 3. Steinbach,* and M. Blau*. Depts. of
Microbiology, Pathology, Medicine, and Nuclear
Medicine, SUNY/at Buffalo, New York.
Multiorgan imrune complex deposition may occur
in rabbits injected daily with multiple high
doses of bovine serum albumin (BSA) (Brentjens et
al., N.Y. Acad. Sci. 254:603, 1975). The aim of
the present study was to determine the specific
uptake of BSA in kidneys, lungs, liver, and
spleen. The deposition of BSA in these organs was
studied at sequential stages of CSS using a
cceiputer-coupled garmna camera arid substituting
one dose of unlabeled BSA with 1311 RSA. At
sacrifice, the uptake of BSA was quantitated with
a gaimia counter. In addition, deposition of BSA
in rabbit organs was studied by irimunofluorescenca
The values of BSA—uptake in kidneys at 24 hours
after injection were in accordance with those sub-
lished by Wilson & Dixon (3. Exp. Med. l37:7s,
1971). Two peaks of uptake of BSA were found in
the kidneys and other organs tested. The first
was observed within 2 hours after injection of
1311 BSA and rapidly decreased over the next 24
hours. This peak was highest in rabbits without
proteinuria. The second, sealler, peak developed
24 to 48 hrs after the BSA injection. This latter
peak was noted in rabbits with proteinuria. The
results are compatible with the interpretation
that the early peak represents the imnune clear-
ance of ESA by the reticuloendothelial systan
ard the second peak the deposition of circulating
imnune ccxnplexes in the walls of the vascular
beds of the organs studied.
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HUMORAL MECHANISMS IN DRUG INDUCED ACUTE INTER-
STITIAL NEPHRITIS. B. S. Ooi, R. Mohini,* y M.
Ooi,* and V. E. Pollak, Department of Internal
Medicine, University of Cincinnati Medical Center,
Cincinnati, Ohio.
To evaluate humoral mechanisms in the pathogen—
esis of drug induced acute interstitial nephritis,
sera from g patients with this disorder were as-
sayed for circulating anti—tubular basement mem-
brane (anti-TBM) antibody by an indirect immuno-
fluorescent technique and serum IgE levels by
radioimmunosorbent. Circulating anti-TBM anti-
bodies were detected in 2 of g sera studied; they
were of the IgG class, and reactive only to renal
(human and rat) TBM; titer of antibody was unre-
lated to disease activity. Passive transfer of
the antibody in rats failed to reproduce the
disease. Immunofluorescence slides of 5 renal
biopsies showed the following patterns: linear
deposits of IgG (1 biopsy) and C3 (2 biopsies)
along TBM; IgG plasma bearing cells in the inter—
stitium (1 biopsy), and patchy interstitial de-
posits of fibrinogen and IgG (1 biopsy). Serum
IgE levels were increased in 3 of 7 sers studied;
sequential assays on a single patient showed a
rise during the acute phase of the illness. These
observations suggest that heterogeneous mechanisms
may be responsible for the induction of this form
of renal disease.
INTRA-RENAL LOCALIZATION OF BETA2 NICROGLOBULIN
(B2N) IN RENAL DISEASE: CORRELATION WITN SERUN
AND URINE CONCENTRATIONS. N. Chung Park* snd P.W.
Nall, Departments of Pathology and Nedicine, Cleve.
Netro. Gen. Hospital, Cleveland, Ohio.
Siopsy material from 21 patients with renal dis-
ease was examined to determine the localization of
B2N and to ascertain if correlations exist between
types of renal disease, anatomic distribution and
blood and urine concentrations of R2N. Localiza-
tion was determined by a direct immunofluorescent
technique. RpM was found in the renal tubular cell
cytoplasm (RIC) and occasionally in the tubular
basement membrane (TBN) in 6 patients with chronic
transplant rejection, 4 with acute renal failure
(AEF) and 1 with end stage nephrosclerosis. Serum
and urine concentrations were elevated in all
these patients (> + x normal). No D2N was detected
in biopsies of 9 patients with primary glomerulo-
nephritis (ON): 5 with focal GE, 3 with mesangio-
proliferative GN and 1 with membranous ON. Five
of these patients had serum and urine B2N determin-
ations, all were within normal limits. One patient
had diffuse proliferative ON and demonstrated lo-
calization of D2N in RTC and TEN. Slood and urine
B2N levels were not measured in this patient. In
none of the 21 biopsies was B2M detected in the
glomerulus. These studies show that the only in-
tra-renal sites of D2N localization detectable were
the ETC and TDM. In all patients where it was
measured, the appearance of B2N in the ETC was
associated with elevated serum and urine B2N con-
centrations, suggesting that free circulating B2N,
presented to the tubules in excess, accumulates in
the cytoplasm of presumably, proximal tubules where
evidence exists that it is metabolized.
EARLY PROLIFERATIVE CHANGES IN MENBRANOUS GLOMERU-
LONEPHRITIS (NGN): J.R. Salcedo, S. Kapur*, I.
Antomovycha, Depts. of Fed. Nephr. & Path.,
Child. iiosp., Armed Forces Inst. Path., Wash.,D.C.
Pathological and clinical data of 3 patients
with nephrotic syndrome (NS) associated with ini-
tial low complement levels (C3), hematuria and con-
comitant non—s treptococcal upper respiratory infec-
tion is presented. None had ewidence of systemic
lupus erythematosus. By light microscopy, the
first biopsy specimens showed mesangial prolifera-
tive changes with mild basement membrane thickening
and numerous neutrophilic infiltrates. By imisuno—
fluoreacence, there were fine granular deposits of
IBG and C3 along capillary walls and the meaangium.
Ultrastructural studies showed predominantly sub—
epithelial, with occasional intramembranous and
mesangial deposits.
Subsequent biopsies at 6, 14 and 21 months im
all 3 patients showed: basement membrane thickening
with spikes. By immunofluorescence there were fine
granular deposits along capillaries, predominantly
containing IgG. Ultrastructurally, all 3 cases
showed aubepithelial and intramembranous deposits
with membranous transformation. The first biopsy
specimens were interpreted as membranoprolifera—
tive GN (NPGN), although, the immunofluorescent
and ultrastructure studies show predominantly sub—
epithelial deposits like that of membranous GB.
Subepithelial deposits have been reported in HPGN
with hypocomplementemia. However, followup biop-
sies in our patients turn out to be different and
that raises the question that some patients with
membranoua GN in early stages may manifest with
hypocomplementemia and proliferative changes in
the glomerulae.
HETEROPHILE ANTIBODIES IN CHILDREN WITH NEPHROTIC
SYNDROME (NS), Paul Satoh*, Aifredo Elberg*, Jorge
Baluarte and Alan Gruskin. The Upjohn Company,
Kalamazoo, MI, St. Chris. Hosp. Child., Phila., PA
Heterophile antibodies (HAb) agglutinating mam-
malian erythrocytes (RBC) have been described in
patients with infectious mononucleosis, serum sick-
ness, malignancies and kidney transplants but not
in children with NS. Heat-treated serum of eight
children with renal diseases contained high titers
of agglutinating HAbs against various mammalian
RBCs. Seven children had proteinuria in the neph-
rotic range.
In four patients with idiopathic NS, RBC hem-
agglutination titer ranges (1/dilution) were sheep:
1024—4096, rat: 2048-4096, rabbit: 4096, horse:
512-2048. In one child with steroid resistant NS
titers were, sheep: 128, rat: 512: rabbit: 2048,
horse: 0; in one child with membranoproliferative
nephritis, sheep: 1024, rat: 2048, rabbit: 4096,
horse: 1024; and in one child with focal glomer—
ulosclerosis, sheep: 1024, rat: 256, rabbit: 2048,
horse: 128. In one chronic hemodialysis patient
titers were sheep: 64, rat: 512, rabbit: 2048,
horse: 0. In three normal children, the highest
titers were sheep: 4, rat and rabbit: 128, horse:
8. In all children titers of HAbs against cow
RBCs were essentially 4 or lower.
Immunoel ectrophoresis and 2-mercaptoethanol
treatment showed the HAbs are 1gM. Cross absorp-
tion studies using horse and guinea pig RBCs
(Forsman) and rabbit RBCs (non—Forsman) demon-
strated at least two HAb types. The HAbs may re-
flect the known 1gM increase in children with NS.
These HAbs may be useful for diagnosis, prognosis,
and follow—up of children with NS. They may pro-
vide a clue to immunology's role in the NS process.
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• RENAL CELL TURNOVER STUDIED BY Y CHROMOSOME (Y-BODY)
STAINING IN THE TRANSPLANTED KIDNEY. Mark Schiffer*
and Alfred F. Michael, U.Minnesota, Minneapolis, Mn.
Participation of extrarenal cells in the turn-
over of mesangial and other renal cell populations
was studied by Y—body staining of human kidney that
had been transplanted (tx) across sex differences.
Fluorescent acranil staining was adapted to frozen
biopsy and nephrectomy tissue. In each 4 micron
section, 200 tubule cells and all glomerular cells
were studied for the Y-body. In 16 non—tx males the
Y-body was found in 26.9±5%(m±SD) of tubule cells
and in 13.9±4.9% of glomerular cells.
Twenty non—tx females were negative for the Y—
body with one exception. Tissues from male to male
and female to female tx's were respectively positive
and negative. Three kidneys from male to female
tx's showed Y—bodies in 29.7±12.6% of tubule cells
and 16.5±4.9% of glomerular cells which is not dif-
ferent from non-tx males. Five kidneys tx from
female to male, 2 mos. to 8 yrs. previously, were
Y—body negative, indicating stability of the renal
cell population. Five additional female to male tx
kidneys which had mesangial cell hyperplasia had
Y—bodies in 1.4±1.5% of tubule cells and 0.2±0.4%
of glomerular cells. However, 30±2.0% of cells in
interstitial infiltrates were Y—body positive.
Thus extrarenal cells were not shown to contribute
to mesangial cell turnover or hyperplasia, though
interstitial cells were of host origin.
In two cases, crescenteric glomerulonephritis
was present in female kidneys that had been tx into
males. 10.2% and 11.5% of the cells of the crescents
were Y-body positive, though only 0.9% and 0.4% of
the cells of the adjacent glomeruli were positive,
demonstrating extrarenal cells as a component of
glomerular crescents.
• THE ROLE OF MONOCYTES IN EXPERIMENTAL GLOMERULO-
NEPHRITIS. George F. Schreiner,* Ramzi S. Cotran,
Victoriano Pardo,* and Emil R. Unanue*. Harvard
Medical School and Peter Bent Brigham Hospital,
Dept. of Pathology, Boston, Massachusetts.
Experimental glomerulonephritis was induced in
rats by preimmunhzation with rabbit IgG followed by
doses of rabbit antirat nephrotoxic serum that were
subnephritogenic in non-immunized animals. Early
24-hr. proteinuria correlated with neutrophilic in-
filtration of glomeruli and deposition of rat Ig
and C. Proteinuria was more prominent between 2
and 4 days and was associated with glomerular hy-
percellulariy. The latter consisted of a mono-
nuclear cell infiltrate accompanied by prolifera-
tion of intrinsic glomerular cells. By electron
microscopy, many of the mononuclear cells were
typical monocytes which infiltrated the capillary
wall. Labeling of bone marrow precursors with 3H-
thymidine 48-72 hrs. prior to the nephrotoxic serum
resulted in the appearance of a large number of
labeled cells (4-14/glomerulus) within glomeruli,
as studied by light and EM autoradiography at 2-4
days. Such labeling was prevented by prior total
body irradiation (with shielding of the kidneys).
Irradiation also diminished the proteinuria at 2-4
days but did not affect the early 24-hr. protein-
uria. In preliminary experiments, decomplementa-
tion with cobra venom factor prevented the early
neutrophilic response but did not abolish protein-
uria or hypercellularity at 2-4 days. These studies
indicate that bone marrow-derived monocytes infil-
trate the glomerulus and suggest that they contri-
bute to proteinuria in this model of experimental
glomerulonephritis.
• DEMONSTRATION OF THE PHAGOCYTIC FUNCTION OF
GLOMERULAR VISCERAL EPITHELIAL CELLS (EpC).
Z. Sharon, M.M. Schwartz, B.U. Pauli*, E.J. Lewis.
Rush—Presbyterian-St. Luke's Medical Center,
Chicago, Illinois.
The i.v. injection of protamine (P) and heparin
(H) into rats results in the deposition of PH
aggregates (Ags) along the lamina rara externa
(LRE) of the GBM. Morphologic studies have
demonstrated EpC phagocytosis of PHAgs. We have
studied the kinetics of EpC phagocytosis using
PHAg5 as a tracer in a computerized morphometric
technique to determine the numerical density of
PHAg/lOO microns of GBM. Serial biopsies were
performed from 15 minutes to 12 hours after P,H
injection and the numerical density was plotted
a9ainst time to give a PHA9 disappearance curve.
In order to establish that the disappearance of
PHAgs from the LRE relates to EpC phagocytosis and
not FR, experiments were also performed after
unilateral ureteral ligation, with the contralateral
kidney serving as control.
The PHAg disappearance curves indicate that log
of the numerical density of PHAg/100 microns GBM
declines as a linear function of time in normal
kidneys, obstructed kidneys, and their contralat—
eral controls (T½ = 2.76 .39 hours). The slopes
of the disappearance curves of the obstructed
kidneys were not significantly different from the
contralateral control (O.5<PO.9) and did not
differ from that of normal animals (O.2<P<O.4)
We conclude: 1) PHAgs deposited in the LRE of
normal rat GBM are cleared according to first
order kinetics. 2) This is accomplished by
epithelial cell phagocytosis of PHAgs and is
unaffected by changes in the GFR induced by
ureteral obstruction.
FABRY'S DISEASE OCCURRING IN A BLACK KINDRED WITH-
OUT SKIN LESIONS OR PERIPHERAL NEUROPATHY.
Ray M. Smith* and Sterling K. Ainsworth. Med. Univ.
of S. Carolina, Dept. of Path., Charleston, S.C
This material documents that ceramide trihexoai_
dase deficiency (Fabry's Disease) may occt-: as
isolated renal disease in the absence of symptomat-
ic peripheral nerve disease or skin lesions. The
material came from renal biopsies of two sisters
and biopsy and autopsy material from a brother,
all with symptomatic renal disease. Leukocytes
from the sisters and necropsy kidney tissue from
the brother were examined for ceramide trihexosi—
dase activity. Histopathology of renal biopsies
taken from the sisters was virtually identical
with few glomerular alterations other than enlarged
and vacuolated visceral epithelial cells. The
brother's biopsy showed hronic renal disease with
tubular, interstitial, m.d endothelial foam cells.
Visceral epithelial foam cells were seen in non—
sclerotic glomeruli. Ultrastructural studies de-
monstrated typical myelin figures in endothelial
and visceral epithelial cells of glomeruli in the
sisters' biopsies. Similar but more widespread
changes were present in the brother's case. In-
clusions were also seen in smooth muscle and endo—
thelial cells of vessels in skin and peripheral
nerve as well. Ceramide trihexosidase activities
were all greatly reduced. In conclusion, Fabry's
Disease may occur in Blacks as isolated renal dis-
ease and the clinically asymptomatic skin and peri-
pheral nerve show the characteristic myelin in—
C lusion.
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• THE MORPHOL(KY OF "ACUTE TUBULAR NECROSIS" ("ATN")
IN MAN. Kim Solez, Liliane Morel_Maroger* and
Jean-Daniel Sraer*. Johns Hopkins Hospital, Balti-
more, Maryland and Hopital Tenon, Paris, France.
In non-heavy metal-induced "ATM" in man it has
not been established whether there are morphologic
differences between oliguric (0) and non-oliguric
(N-O) acute renal failure or whether functional
recovery is accompanied by resolution of specific
morphologic changes. To resolve these two issues,
renal morphologic changes were graded independently
by two observers without knowledge of the clinical
history in 72 renal biopsies: 27 from patients with
0 "ATN", 17 from patients with N-O "ATN", 7 from
patients who had recently recovered from "ATN",and
21 from patients without clinical evidence of renal
disease. There was no statistically significant
difference between the severity of lesions in 0
"ATN" compared with N-O "ATM". Necrosis of indivi-
dual tubular epithelial cells and loss of the PAS-
positive tubular brush borders were significantly
(p <.05) more severe in 0 or N-O "ATM" compared
with the recovery group but there was no lesion
that was uniformly absent in this latter group,
and present in the other "ATM" groups. Tubular
dilatation, dilatation of Bowman's space with
retraction of the glomerular tuft,and leukocytosis
in the vasa recta persisted in the recovery group,
but were not found in the control group. Inter-
stitial edema and inflammation, tubular regener-
ation, and casts also persisted in the recovery
group, but were present to some degree in control
patients. Loss of tubular brush border and single
cell necrosis appear to play a role in the patho-
genesis of "ATM". The physiologic factors respon-
sible for oliguria in "ATN" do not have an
identifiable morphologic counterpart.
• EXPERIMENTAL GLOMERULONEPHRITIS IN THE ISOLATED
PERFUSED RAT KIDNEY (IPK). D.R. Steinmuller*, S.
Belok*, M.M. Stilmant, L.M. Lowenstein, W.G.
Couser. Boston Univ. Medical Center, Boston, MA.
The role of fixed glomerular antigens and cir-
culating immune complexes (IC) in the pathogenesis
of membranous nephropathy (MN) is controversial.
Glomerular IC localization was studied using the
heterologous IC nephropathy model and the IPK. Ten
mg of rabbit antibody to rat proximal tubular
brush border antigen (FxlA) injected into normal
rats produced finely granular glomerular basement
membrane (GBM) deposits of rabbit IgG and rat C3
and subepithelial (SE) deposits by electron micro-
scopy (EM) in 4 days. Isolated normal rat kidneys
were perfused for up to 2 hours with recirculating
physiologic buffer containing bovine serum albumin
and 30 mg of anti—Fx1A (Group A, n5) or normal
rabbit IgG (Group B, n=4). A and B had comparable
perfusion pressures, flows, urine volumes and
sodium and water reabsorption. Inulin clearances
at 1 hr were .62 .17 ml/min in A and .64 .24
in B (p>O.3). Biopsy of IPK's in Group A at 1 and
2 hrs revealed diffuse 1—2+ finely granular GBM
deposits of rabbit IgG similar to those in the in-
tact animal. No FxlA or C3 was detectable in de-
posits. EM showed rare deposits which were all in
the SE space. Group B had no significant deposits.
Kidneys perfused with anti—FxlA (30 mg%) in a non—
recirculating system for 2 hrs to exclude IC for-
mation in the perfusate due to renal release of
Fx1A had deposits similar to Group A.
We conclude: 1) GBM deposits similar to those
in MN can be produced in the IPK by perfusion with
specific antibody to FxlA without IC. 2) The IPK
is a new model for the study of factors affecting
glomerular localization of immune deposits.
• SIGNIFICANCE OF ANTI—dsDNA PROFILES IN SLE
NEPHRITIS. A.J.G. Swaak*, L.A.Aarden*, T.E.W.
Feltkamp* and L.W. Statiu van Epa. Dept. of
Med., Slotervaart Hosp. and the Centr. Lab, of
the Netherlands Red Cross Bloodtransfusion
Service, Amsterdam.
Antibodies to dsDNA are almost uniquely
found in serum of SLE patients. In a retro-
spective study the anti—dsDNA levels and
complement levels (Clq and C3) were correlated
with disease activity in +3 SLE patients.
When tested with 3H—labelled circular PM2 DNA,
anti—deDNA was very specific for SLE. By
application of a recently developed method for
quantitation (Aarden et al., J.Immunol.Methodm
1976, II, 153) instead of the classical
expression in percentage binding, a better
differentiation in the high binding regions
was obtained. In our study Clq and C3 levels
were found to be inversely related to anti—
dsDNA in all patients with decreased complement
profiles. In this group of 21 patients symptoms
of renal disease became manifest. These
clinical symptoms coXncide with a sharp drop of
the anti—daDNA and an increase of the comple-
ment levels, in contrast none of the remain-
ing 22 patients showing normal Clq and C3
values showed renal complications,but symptoms
like pleuritis,pericarditis, etc. From our data
the conclusion can be drawn that both the
measurement of complement and the recently
developed anti—dsDNA quantitation, can be
considered a valuable tool in the clinical
management of SLE patients with regard to
diagnosis, prognosis and evaluating therapy,
and in understanding the relationship between
immunological and clinical phenomena.
• SPECIFIC ARREST OF ANTIBODY REBOUND AFTER EXTRA-
CORPOREAL IMMUNOADSORPTION (El) WITH ARABINOSYL-
CYTOSINE (ARA-C) AND CYCLOPHOSPHAMIDE (CPM).
D. S. Terrnan, R. Poser*, B.Dannenlann*, D.Moore*,
G. Buffaloe*, Baylor College o 1ed.,Houston,Tex.
The selective and sustained removal of patho-
genic antibodies circulating free or combinedwith
antigen would be a desirable therapeutic objective
in many immunologically mediated renal diseases.
Studies in 7 dogs, actively immunized to bovine
serum albumin (BSA) and human serum albumin (HSA)
showed that BSA binding of serum (ABC-33) could be
specifically reduced by El with BSA collodion char—
coal(BCC) to levels 90% below pre-perfusion values.
A post—perfusion rebound and overshoot of BSA
binding to 100% of pre-perfusion levels was obser-
ved in all dogs by day lO.Retreatment with BCC re-
sulted in 72 to 84% decline in ABC—33 values.ARA-C
10 mg/kg i,v. immediately after El and daily for7
days together with CPM 5 mg/kg i.v. on days 1,2,3,
resulted in specific arrest of BSA antibody re—
bound.BSA binding in serum declined to 20% below
post-perfusion values by day 43.The suppression
was specific as HSA binding of serum was unchanged
over the same time period.Myelosuppression was mod-
erate and transient.ARA—C or CPM given alone to
control dogs on above described schedules failed
to suppress antibody rebound or overshoot.Specific
arrest o BSA antibody rebound observed with ARA—C
and CPM suggests additive cytotoxic effect on lym-
phocytes activated by El with BCC and partially
synchronized with ARA—C.In conclusion,a single
treatment with El followed by ARA-C and CPM re-
sults in a specific reduction and lasting suppres-
sion of circulating antibody levels with minimal
host toxicity and suggests an efficient approach
to inisunosuppression inmany immune nephropathies.
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EXPERIMENTAL AUTOINMUNE GLOMERULOPATHY (RAG) IN
CHICKENS (Gb): A MODEL FOR STUDYING NUMORAL VS
GELLULAR IMMUNE SYSTEMS (IS) IN PATMOGENESIS? F.L.
Tucker*, B.G. Sturgill and U.K. Bolton, Univ. of
Virginia Sch. of Med., Charlottesville, Virginia.
A definite role of the humoral IS in EAG haa
been shown, hut the role of the cellular IS is less
clear. The Gh has served well in delineating the
IS and was thus chosen to study RAG. Twelve adult
white Leghorn Gh were immunized with 10 mg dry
weight bovine gloasruli in complete Freund's adju—
vsnt (GFA) every 2 wks. Controls received GFA.
Open kidney biopsies were tsken at 5,7,9 and 13 wks
and Ch sacrificed at 22 wks. Tissue was examined
by immunofluorescence using anti—Gb TgG, albumin
and fibrin (Cappsl), and anti—G—3 prepared from zy—
mosan. Paraffin sections were examined with a mi-
crometer, and the area of 25 glomeruli/Gh biopsy
determined, as well as morphology assessed. Trace
linear glomerular basement membrane (GBN) deposits
were detected in half the Gb at 5 wks. By 7 wka,
all had linear GBN TgG of 2+ intensity, which + to
3—4+ by 22 wks. Eluatss of nephritic kidneys fixed
to normal Gh GBM in vitro. C—3 was present in the
mesangium with trace to 1+ linear GBN deposits in
a few Gh. Glomerular size + from 2D86l03 p2 at 5
wks to 3032449 p2 at 13 wks to 40l239l p2 at 22
wka, significantly greater than control and their
own 5 wks size (mean±SEN, p<.O5). Compated to con-
trols, there was a marked proliferative component
evidenced by an + in the mesangium and obliteration
of capillary lumina and Bowman'a apace.
We conclude that EAG can be produced in Ch and
provides a potential vehicle for examining the iso-
lated roles of the cellular and humoral IS in the
pathogenesis of glomerulonephritia.
THE SIGNIFICANCE OF FOCAL GLOMERULAR SCLEROSIS
TN MEMBEANOUS NEPHROPATHY. I.R. Wanless,*
J. Montoliu,* J. Mouradian,* N. Susin,* and
R.L. Sherman. Depta. of Pathology and Medicine
and the Rogosin Kidney Center, The New York
Hospital—Cornell Medical Center, New York, N.Y.
Fifty—five biopsies from 52 patients with mem—
branoua nephropathy (MN) were examined for the
presence of focal segmental glomerular sclerosis
(FSGS). This was found in 35% (n=l9) of patients.
The stage of the membranoua lesion was compared
to the percent of glomeruli with FSGS or total
sclerosis (TS). It was found that both FSGS and
TS occurred as frequently in early as in late
stages. Patients with FSGS (group A) did not
differ from patients without FSGS (group B) with
respect to mean length of follow—up (59 vs. 63
months), mean age at biopsy, sex, presence of
edema, degree of proteinuria, serum albumin,
serum cholesterol, or creatinine clearance at the
time of biopsy. Hypertension was present in 56%
of group A and in 29% of group B, and the differ-
ence was not affected by race. Progression to
renal failure occurred in 44% of group A and in
23% of group B patients.
FSGS is a nonspecific lesion which frequently
occurs in MN. The presence of FSGS and TS is in-
dependent of the stage of the membranous lesion
and thus does not appear to be directly related
to the diffuse glomerular obsolescence observed
in late MN. Although the differences do not
achieve statistical significance, the presence of
FSGS in patients with MN may be aaaociated with
a higher incidence of hypertension and progression
to renal failure.
INTERACTTON OF SUPPRESSOR T CELL POPULATION IN
PROLONGATION OF GRAFT SURVTVAL TN B.L.E.-BEARTNG
(NZB/W) NICE. A.R. Zarate, L. Klassen A.D. Stein-
berg*, and N.C. Gslfand. NIN, Bethsads, MD, and
Dept. of Medicine, Georgetown Univ. Mosp. Wash. DC.
A single dose of homologous antiasrum against
the murine lymphocyte surface antigen Thy 1 (9)
prolongs akin allograft survival in control (BALB/
c) mice by activation of auppreasor T cells. In
lupus-bearing NZB/WF1 mice, as autoimmune
phenomena develop, there is spontaneous loss of
suppressor T cell function by 10 weeks of age. Tn
the current studies, anti—Thy treatment was used
to explore loss of suppressor function in NZB/W
mice. As in controls, anti-Thy prolonged mean
graft survival (MGS) on young (5 weeks old) NZB/W
mice from .3 to 12.6 days (Pc 0.01). Tn con-
trast to its graft-prolonging effect in 5 week
NZB/WF1 mice, anti-Thy failed to prolong MGS in
either 17 or 34 week old NZB/WF1 animals. Spleen
cells from anti—Thy treated 5 week old NZB/WP1
mice could transfer prolongation of graft survival
to otherwise untreated 5 wask old syngeneic recip-
ients. This transfer required viable, radiore—
sistant T cells. The same cells were not effec-
tive if given to 17 week old recipients. Nowever,
spleen cells from 17 week old anti-Thy pretreated
donor NZE/W mice were able to prolong NGS when
given to 5 week old ayngeneic recipients. The
transfer studies of skin allograft prolongation by
anti—Thy treated spleen cells suggest the preaencs
of at leaat 2 subpopulations of suppressor T cells.
One population having the ability to initats sup-
pressor call activation is present in both young
and older NZB/WF1 mica. A second population
having "affactor" capacity is prasent in young
but deficient in the older mice.
• A NICROPUNCTURE STUDY OF RENAL PHOSPHATE TRANSPORT
IN RATS WITH CHRONIC RENAL FAILURE AND SECONDARY
NYPER2ARATHYROIDISM. N. Bank, U. S. Su,* and
H. S. Aynedjian.* Nontefiors Hospital & Medical
Center, Uept. of Medicine, Bronx, New York.
Nicropuncture studies were carried out in rats
to determine changes in phosphate transport which
occur in chronic renal failure and 2° hyperpara—
thyroidiam. Rats underwent 3/4 nephractomy
(3/4 MX) and were fed a low calcium, high phos-
phorus diet for 3—4 weeks. Other groupa consist-
ed of normal rats, normal rats infused with
sodium phosphate, 3/4 NX rats parathyroidectomiz—
ad (PTX) on the day of experiment, and normal PTX
rats infused with sodium phosphate. Filtered
phoaphate/nephron was markedly increased in 3/4
MX rats, due to high single nephron filtration
rate, and % reabsorption was decreased in the
proximal tubule. More phosphate waa present in
the final urine than in surface distal convoluted
tubules, consistent with secretion by the collect-
ing ducts. PTX in 3/4 MX rats resulted in a
striking increase in proximal phosphate reabsorp-
tion and obliteration of addition of phosphate
beyond the distal tubule. Phosphate loading in
normal rats reduced fractional reabsorption in
the proximal tubule, but urinary phosphate was
not greater than at the end of the distal tubules.
PTX in normal phosphate loaded rats led to only
a small increase in proximal and distal phosphate
reabsorption. The observations suggest that
phoaphate homeoataaia in chronic renal failure
is achieved by inhibition of proximal phosphate
reabsorption, counteracting a greatly enhanced
intrinsic transport capacity, and possibly by se-
cretion by the collecting ducts. Both of theae
changes are obliterated by removal of PTH.
PATHOPHYSIOLOGY-ACUTE AND CHRONIC
RENAL FAILURE
• DISSOCIATION OF THE EFFECTS OF NaC1 AND CHANGES IN
RENAL CORTICAL RENIN CONTENT (RCRC) IN MYOHEMOGLO..
BINURIC ACUTE RENAL FAILURE (ARF). A. Bidani,*P.
Churchill, & L. Fleischmann, Wayne State Univ. Dept
of Ped. & Physiol., Detroit, Michigan.
To further examine the hypothesis that suscepti-
bility to ARF may be related to changes in NaCl in-
take but is independent of RCRC, the following pro-
tocol was designed to dissociate the two parameters
in female Sprague Dawley rats. Group A — Regulardiet + tap H2O drinking (controls). B — Regular
diet + 1% NaCl 5—6 wks. C — as in B, then switch
to tap H2O for 48 hrs. D — low Na diet + tap H2O
5—6 wks. E — as in D, then switch to 1% NaCl 48 hr.
All animals were studied in metabolic cages. At
the end of this period random animals from each
group were sacrificed by decapitation for RCRC de-
termination, the remainder received 50% glycerol
IM and the course of ARF followed by daily BUN's.
Results: All mean SEN. The No. of animals in
parenthesis.
Group UNaV (Pre ARF) BUN at RCRC ng.Angio I!
meq/24h/lOOg. 48h.mg% hr/mg. wet wt.
A (20) .28 + .04 96 + 16 (13) 553 + 89 (7)
B (17) 5.16+ •33* 19 +2* (10) 300 59* (7)
C (23) .57 +.06* 133+ 14 (15) 298 + 63* (8)
D (29) .02 .008* 146 19*(l6) 1170 114* (13)
E (25) .29* 23 (15) 1241 75* (10)
*Significantly different from control (A), p <.05.
These data clearly show that changes in RCRC are
of little consequence in determining the suscepti-
bility to ARF in this model, the course of which,
however is markedly influenced by even short—term
changes (48 hrs) in NaCl intake and excretion at
both high and low levels of RCRC. We feel that
these data provide further evidence against a
major role of RCRC in the pathogenesis of ARF.
• RENAL DYSFUNCTION FOLLOWING MUSCLE INJURY:EVIDENCE
THAT MUSCLE CONSTITUENTS OTHER THAN MYOGLOBIN ARE
PATHOGENIC.Y.Blachar,*J.S.C.Fong,*and K.N.Drum—
mond.Dept.of Nephrology,Montreal Children's Hosp.
Montreal,Canada.
Acute renal failure(ARF)often complicates
muscle damage(crush syndrome,rhabdomyolysis) . Ex-
perimental data fail to prove that myoglobin is
the sole cause of this ARF.To study the mechanism
of this injury a new experimental model was devel—
oped.Rabbit muscle extract(ME)was prepared as the
particle free supernate of saline perfused and
homogenized leg muscle centrifuged at 3O,OO0g for
60 mm at 4°C.ME was injected i.v. into 11 rabbits
(100 mg protein/kg) ,myoglobin to 5 controls.Trans—
ient oliguria,heme pigmenturia,proteinuria and
granular cast formation appeared within 30—60 mm;
glycosuria developed in 3 rabbits.By 5 min,syst—
olic BP fell from a mean of 116 9 aim Hg to 87
15,and diastolic from 83 10 to 58 14
(p < 0.OOl).By 60 mm BP rose but was lower than
preinjection values.EKG showed severe transient
arrhythmias by 3 min.Both serum creatinine and K
increased while GFR decreased (p<O.OO1). Hypocal—
cemia and hyperphosphatemia also developed.A
striking drop in platelet(p < 0.OOl)and WBC
(p < 0. 02) levels was noted by 5 min.Both returned
to preinjection values within 60 min.Control an-
imals showed no biochemical,hemodynamjc or hemato—
logic changes except transient heme pigmenturia.
It is concluded that renal dysfunction complic-
ating muscle injury in this experimental model is
induced by muscle constituents other than myo—
globin.
ALTERED DISTRIBUTION OF EXTRACELLULAR FLUID (ECF)
AND INTRACELLULAR FLUID (ICF) IN HYPERTENSIVE
UREMICS. B. Lawrence Brennan, S. Yasumura*, S. H.
Cohn*. Nassau County Med. Center, East Meadow, mw
York, and Brookhaven National Laboratory, Upton,N.Y.
Both volume expansion and increased vasocon—
strictor activity are alleged to influence blood
pressure in dialysis patients. Using radioisotop
neutron activation analysis and radioimmunoassay,
the following parameters have been measured, ex-
changeable sodium (MaE) , total body water (TEW),
plasma renin activity (PRA), and lean body mass
(LBM). The dialysis patients were divided into
Groups A and B, retrospectively, based on the dis-
tribution of the total body water.
TBW/LBM ECF/LBM ECF/TBW ICF/LBM ICF/TBW
ml/kg ml/kg % al/kg
_______Control 729.0 355.3 49 373.6 51
Gr A 862.7* 439.5 49• 423.2** 5l
744 71.1 4 14.2 4
Gr B 805.51* 479.0** 59** 326.4* 41**
61.8 41.6 3 373 3
* p<O.0l vs control pD.Ol vs Gr B
** pO.OOl vs control pO.O0l vs Gr B
The blood pressure was significantly higher in
Group B. NaE/LBM and PRA were eLevated above con-
trol levels in all patients, but there was no sig-
nificant difference between the elevations in
Group A and B. Neither volume expansion nor in-
creased vasoconstrictor activity appears suff i-
cient to explain the hypertension since those in
Group A with normal percentage distribution of TBW
between ECF and ICF have minimal hypertension,
while those in Group B with an abnormal percentage
distribution of TBW between ECF and ICF have sig-
nificantly more severe hypertension.
• PAPILLARY COLLECTING DUCT (CD) AND JUXTAMEDULLARY
NEPHRON (J.B4) FUNCTION AFTER RELEASE OF ACUTE UNI-
LATERAL URETERAL OBSTRUCTION (UUL). J. Buerkert,
D. Marti.n*, M. Head*, J. Prasad*, F4 S. Klahr. VA
Hosp; Wash. Univ. Med. School, St. Louis, Mo.
After release of UUL of 18 hr GFR falls but
urine flow and Na excretion are unchanged. Hence
fractional H20 and Na excretion are increased,
changes ascribed to alterations in CD or JMN func-
tion. To examine this hypothesis, the left
renal papilla of 14 weanling rats was micropunc-
tured after release of UUL. The percent of filt-
ered water remaining at proximal CD Sites (CDprox)
averaged 4.39÷.72% S.E. and sell to 3.4O÷.66%
(p<.O25) by the tip (CDtip). In controls (C) the
percent of water remaining was l.O6÷.14% CDprox
and .76+10% CDtip. In both water was reabsorbed
along the accessible length of the CD (p<.OO1).
After release of UUL, SNGFR of cortical nephron
(CN) and JMN was lower (7.4+.9 and 28+3.9, respec-
tively) than in C (CN=24.9÷2.1, JMN55.4 ÷6.7 nh
min/gkw, p<.Ol). Mean IF/P inulin of fluid from
Henle's loop averaged 2.4÷.2 in UUL vs 7.9÷.7 in
C (p<.OO1). Osmolality also fell (395+11 vs 1382
+66 mOsm/kg H20 in C, p<.OO1) due to a fall (p<
.001) in Na (169+6 vs 417÷28 mEq/L/in C) and
nonelectrolyte solute content (65.9+11.2 in UUL
and 578÷72 mOsm/kg H2O in C). Inner medullary
plasma flow (IMPF) was reduced before release of
UUL 12.1÷1.6 vs 29.8÷3.1 ul/lOOgpw/min in C,
p<.OO1). However 90 mm after release IMPF exceed-
ed C values (46.5÷4.0 vs 32.1÷3.0, p<.O2) and
remained near this level for 180 mm. Thus JMN
are the site of the decreased reabsorption of Na
and water after release of UUL. This decreased
reabsorption is the result of a fall in medullary
osmolality and an increase in IMPF.
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• RECOVERY FROM ACUTE RENAL INSUFFICIENCY AFTER
TEORARY RENAL ISCHEMIA IN THE RAT. Robert L.
Chevalier and William F. Finn, Univ. of North
Carolina, Dept. of Med., Chapel Hill, N.C.
1 hr of complete unilateral renal artery occlu-
sion in the rat is followed by a complex and possi-
bly interrelated series of events involving tubular
obstruction, backflow of filtrate and preglomerular
vasoconstriction. In order to define the pattern of
recovery, proximal intratubular (PITP) and stop—
flow (SFP) hydrostatic pressures were compared with
tnulin clearance (Cm) and renal blood flow (RBF)
1,2,4 and 8 weeks following ischemia.
wk (n) LKW C1(ul/ RBF(ml/ PITT
(gui) min.gkw) inin.gkw) (mm Hg)
1 (8) 1.64 12 0.7 15.8
2 (8) 1.32 149a l3 9.6a
4 (9) 0.81 250a,b 24a,b 11.7
8 (5) 0.73 496a,b,c 46a,b,c 11.0
LKW = Left (post—ischemic) kidney weight.
(a vs 1 wk; b vs 2 wk; c vs 4 wk).
The improvement in C from lst—2nd wk was pro-
portionally greater than at any other time and in
contrast to later periods exceeded the rate of rise
in RBF. At 2 wk PITP had fallen significantly;
histological sections revealed a marked reduction
in the extent of intratubular casts and ipsilateral
urinary recovery of 38 inulin and 14C mannitol
microinjected into proximal convolutions was 95±5
and 92±10% respectively.
These observations indicate that by 2 weeks the
integrity of the tubular epithelium had been re-
stored and that the relief of intratubular ob-
struction and increase of Cm was not dependent on
a rise in SFP.
EFFECT OF HYDRATION ON GENTAMICIN (G) EXCRETION
AND RENAL ACCUMULATION IN FUROSEMIDE (F)-TREATED
RATS. Peter J.S. Chiu, and Jmmes F. Long5.
Schering Corp., Dept. of Pharmacology, Bloonfield,
New Jersey
Hydration exerts little influence on renal
handling of' G in normal dogs (Whelton and Walker,
Kidney mt. 6:131, l97). The present study
evaluated the effect of F, at different levels
of hydration, on G excretion and accumulation in
rats. F was infused (5 mg/kg/hr) following aninitial dose (5 mg/kg) in 2.1k al/hr Ringers solu-
tion in 6 rats (Op 1) and in 7.5 al/hr in 6 rats
(Op 2). C1k labeled G was added to the infusion
1 hour after the start of F administration
(priming dose of 0, 2 mg/kg; sustaining dose,
6 mg/kg/hr). The fluid deficit was similar in
both groups when G was given. However, urinary
excretion of G was greater in Gp 2 (10.2 0.3
hg/mm) than in Gp 1 (5.00 0.51 pg/mm).
Glomerular filtration rate (GFR) was also higher
in Gp 2 than Gp 1 (0.66 0.3 vs. 0.30 0.03
ml/min/lOO gm b.wt.). The concentration of G in
renal cortex was less in Gp 2 than Op 1 (i!1i 20
pg/gm vs. 338 35 pg/gm) and this accumulation
was related to serum levels of' G. By contrast,
the rate of fluid infusion did not alter the
excretion and accumulation of G in 2 separate
groups of normal rats. It is concluded that the
renal handling of G in F—treated rats is influ-
enced significantly by the hydration state of the
animal. Fluid administration sufficient to main-
tain the GFR is necessary for rapid G elimination,
with consequent reduction in serum and tissue
levels of the drug.
HgCl—INDUCED ACUTE RENAL FAILURE (ARF) IN THE
GOLDBLATT RAT. P. Churchill, A. Bidani, L.
Fleischmann, and B. Becker_McKenna.* Wayne
State Univ., Depts. of Physiol. & Pediatrics,
Detroit, Michigan
These studies were designed to test the hypo-
thesis that renal renin determines the severity
of ARF in rats. Two to five weeks after clipping
the left renal arteries and leaving untouched the
contralaterals (Goldblatt preparation) the clips
were removed and 1 ml/Kg body wt. of either saline
(7 controls) or 4.7 mg HgCl2 /ml saline (13 ex—
perimentals) was injected. The next day, rats
were anesthetized (Na pentobarbital) and
functions of left (L) and right (R) kidneys were
determined. L was not different from R in either
group with respect to glomerular filtration rate,
urine flow, Na excretion, and percent fractional
excretion of H20 and Na. Compared with controls,
both L and R o1 experimentals had lower filtration
rate, urine flow, and Na excretion, and higher
percent fractional excretion of H20 and Na,
characteristic features of this model of ARF in
rats. Since functions of L and R were not
different in experimentals, severity of ARF was
equivalent in both kidneys. L renin (as measured
by incubation of tissue homogenate with rat renin
substrate followed by radioimmunoassay for anglo-
tensin I) was 24 — 28 times higher than R renin
in both groups. Renin was undetectable in 11 R
kidneys. It is concluded that renal renin is not
a major determinant of the severity of ARF in
this experimental model.
• POST—ISCHEMIC ACUTE RENAL FAILURE (ART): PATHO-
GENIC EVENTS AT 24 AND 48 HItS. J.D. Conger, J.B.
Robinette* and S.A. Falk*. Univ. of Colorado Med.
Ctr. and V.A. hospital, Denver, Colorado.
Pathogenic mechanisms were investigated at 24
(A) and 48 hrs (B) in a reversible model of post —
ischemic ARF which was developed in uninephrecto—
mized Sprague—Dawley rats by infusing norepineph—
rifle 0.6 mg/kg/mm into the renal artery using a
large—bore micropipet. Control rats were infused
with normal saline into the renal artery. Renal
blood flow (RBF) had returned to 7,250 and 7,350
p1/mm by A and B, respectively (63—68% of con-
trol). Glomerular filtration (GFR) measured by
inulin clearance was 11 and 16 p1/mm (<2% of con-
trol) and urine flow (V) 1 and 9 p1/mm at A and B,
respectively. V at A was significantly less than
V at B or control (p<O.Ol). The kidney surface at
A and B revealed two tubular populations in a
patch—like distribution — one dilated, the other
collapsed. In the dilated zones tubular pressure
(TT) was 25, efferent arteriolar pressure (Pg) 28
and peritubular capillary pressure () 18 mmHg at
A. In collapsed zones T, Pj and C were less at
12, 16, and 8 mmHg, respectively (all p<O.Ol).
Similar results were found at B. Proximal tubular
fluid mean IF/PIn was 0.99. Recovery of llCinulin
microperfused through proximal tubules was 53% com-
pared to 96% in control rats (p<O.Ol).
It is concluded that at least three mechanisms
are responsible for the maintenance of ARF between
24 and 48 bra after ischemia: (1) incomplete return
of PJ3F, (2) tubular obstruction and (3) tubular
fluid back leak. The balance among these factors
may determine the oliguric or polyuric nature of
the disease.
SF?
(mm Hg).
22.1
23.5
26.0
302a,b
p <0.05
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• RESTING SKELETAL MUSCLE MEMBRANE POTENTIAL (Em) AS
AN INDEX OF UREMIC TOXICITY. Cotton, JR; Mars, 0;
Carter, NW; Knochel, JP. VAH and Southwestern Med-
ical School, Dallas.
Em is abnormally low in uremia and is always as-
sociated with ionic derangements of the cell, thus
suggesting cellular injury. Our earliest studies
showed that the Em in 9 patients before hemodialy—
sis (ND) therapy averaged —83.9±6.4 mV (X±SD). Af-
ter RD three times weekly (18 hours/wk)for 7 weeks
Em became normal, i.e. 93.2±4.0 (p<O.OOl), intra-
cellular [NaJ fell from 25.6 to 13.2 mEq/L, [Cl]
fell from 4.8 to 3.6 mEq/L, and [K]+ rose from 147
to 156 mEq/L.
The present study was designed to demonstrate
the level of renal failure at which cellular in-
jury occurs (as reflected by low Em). In 21 pa-
tients endogenous Ccr ranged from 2—12 ml/min/l.73
m2. Em was normal, i.e. 96.0±3.7 mV in each of the
6 whose Ccr ranged from 7.9 to 12 mi/mm. In 14
of the remaining 15 whose Ccr ranged from 2.0—5.7
ml/min, the Em was low, the average Em being 83.7±
5.1 mV. In these 15, the relationship between Em
and Ccr was linear, Em73.7+2.29 Ccr (rO.83, p<
0.001).
This study also examines how much RD is required
to provide sustained recovery from cellular injury.
Paired studies on 7 patients on thrice weekly HD
for 6—36 months showed that reduction of dialysis
to twice weekly depressed Em from 96.6±2.6 mV
to 85.5±2.2 mV (p<O.OO1).
Conclusions: (1) When the Ccr falls below 7.9
ml/min Em becomes abnormally low (2) HD for 6
hours thrice weekly corrects Em and cellular elec-
trolyte derangements. (3) When lID is decreased to
twice weekly a relapse of cellular injury occurs
(4) Em is valuable in assessing adequacy of RD.
LOW EXTRACELLULAR POTASSIUM STIMU-
LATES PGE2 PRODUCTION IN HUMAN AND
RABBIT RENAL MEDULLA IN VITRO. Rainer
Dusipg,* Ahmad A. Attallah,* Anthony P. Prezyna*
and James B. Lee, Dept. of Med., E. J. Meyer
Memorial Hosp., SUNYAB, Buffalo, New York.
Recent studies (Galvez et al, Kidney lot, 10:
583, 1976) demonstrated elevated urinary prosta-
glandin (PG) E2 and polyuria in hypokalemic ani-
mals which were reversed by PG synthesis inhi-
bition with indomethacin. Studies were undertaken
therefore to examine the effects of extracellular
on renomedullary PGE2 production in vitro.
Slices of rabbit and human renal papilla were in-
cubated in Krebs Ringer HCO3buffer, 95% 02-5%
CO2, glucose 10 mM, NSA 4g/100 ml, 30 mm,
38°C with and without 14C-arachidonic acid AA
(10iM). Measurements were made of radioactive
AA — PGE2 and total endogenous immunoreactive
PGE2 production (iPGE2). AA — PGE2 (rnpMlg/
30 mm) wRs 3.21 0.92 (K0); 2.47+0.57 (K
2.5); 1.30 0.30 (K5. 5); 0.76 0.40 (K9. 0
mEq/L) in rabbit renal medulla (p<O.O5). Corres-
ponding values for iPGE2 (ng/mg/30 mm) were
91.9 66.5 59.6 and 47.1(p<O. 005). In the human renal medulla iPGE2 was
3.47 (K0); 1.82 (K2.5); 1.96 0,13(K5. 5) and 1.71 0,38 (K9. 0 mEq/L) (p'(O. 05).
Direct stimulation of papillary PGE2 biosynthesis
by low extracellular (K+J impairing the cAMP ge-
nerating response to vasopressin could therefore
represent the initial event in the pathogenesis of
vasopressin resistant polyuria.
INCREASE IN RENAL WEIGHT, FUNCTION & URINE OUTPUT,
ASSOCIATED WITH VASODILATATION & LOWERED BLOOD
PRESSURE, AFTER PORTACAVAL ANP.STOMOSIS (PCA) IN THE
RAT. K.D.G. Edwards, J.B. Coelho & S.E. Bradley,
Cornell Univ. Med. Coil. & Columbia Univ. Coil.
Phscns & Srgns, Depts. of Med., New York, N.Y.
Increased kidney weights (2KW), with decreased
blood pressure, cholesterol and triglycerides, have
been reported after PCA-sur9ery; plasma renin sub-
strate (PRS) levels fall and individual blood pres-
sures are directly related to PRS (Edwards et al.,
Med.J.Aust. 1:450, 1976 & Clin.Sci.Mol.Med. 51:
l45s, 1976). Plasma prostaglandin—E (PPGE) levels
after PCA are raised (Lauterburg et ai., Eur.J.
Clin.Invest. 6:439, 1976). [n this study, glomeru—lar filtration rate (GFR) has been measured as
inulin clearance, effective renal plasma flow (RPF)
as 3H-p-aminohippurate clearance, filtration frac-
tion (FF) calculated and urinary volume (V) and
systolic blood pressure (SBP) recorded. Four weeks
after PCA in 7 sucrose/lard—fed (SLF) male rats,
body weight (BW) vs. 7 pair-weighed non-operated
SLE controls (Pr—Wd Con) was unaffected; there were
significant decreases in liver weight (LW) (paired
t-test; P<O.O0l; 6 d.f.), SBP (P<O.O1) and FF
(P< 0.05), and increases in 2KW (P< 0.01), GFR (P=
0.001), aPP (p(O.OOl) and V (P<O.O0i) (see Table).
It is postulated that the lowering of SB? & F?,
and the greater rise in RPF & V over GFR s 2KW, may
be mediated by the increased PPGE and decreased PBS
combining to cause efferent arteriolar and general
vasodilatation, S hyperinsulinemia may increase KW.
Table: Av. LW SBP BW 2KW GFR RPF FF V
%BW mmHg g %BW inl/min/kg p1/mm
PCA (n=7) 1.8 105 414 0.69 10.9 30.9 0.36 10.1
Pr—Wd Con 3.2 130 404 0.58 8.6 22.0 0.40 5.6
PCA/Con,% 56 81 102 119 127 141 89 179
DECREASED RENAL Na-K—ATPase IN UREMIA.
D.S. Emmanouel, M.D. Lindheimer and A.I.Katz.
Departments of Medicine and Obstetrics and Gyne-
cology, University of Chicago, Chicago, Illinois.
The adaptive increment in fractional sodium
excretion (FENa) accompanying renal failure has
been attributed in part to hormonal factors which
interfere with sodium reabsorption (TNa). This
phenomenon may involve inhibition of renal Na-K-
ATPase, analogous to that demonstrated in non
renal tissues in uremia. We evaluated Na handling
and enzyme specific activity in rats made uremic
by urine autoinfusion (UA;n7), in which kidney
structure and hemodynamics remain intact (Kid.Int.
11:209, 1977), and in sham—operated, urea—loaded
controls (C;nll). Both groups were fed by gavage
a diet of identical caloric content and composition
and were studied 72 hrs. after surgery. Despite
comparable urea levels (UA:322±36, C:439±49 mg%,
pN.S.) UA rats had substantially higher urine
volumes (1.73±0.25 vs. 0.78±0.06 mi/mm/Kg,
p<0.OOl)and FENa (lO.9±l.2±v.4.3±O.5%, p<0.OOl).
GFR was comparable in the two groups (UA:ll.3±1.6,
C:9.7±0.5 mi/mm/Kg, p=N.S.) as was absolute TNa
(UA:1.63±0.25, C:i.39±0.08 meq/min/Kg, p=N.S.)
Light microsomal Na-K-ATPase activity in both
renal cortex and medulla was significantly lower
in UA: (Cortex39.3±3.3vs.62.l±3.3 and Medulla:
80.3±6.3 vs. 114.0±5.3 ijmoles Pi/mg protein/hr,
both p<0.OOl). We conclude that renal Na-K-ATPase
activity is depressed in renal failure. This
decrement may be partly responsible for the
adaptive alterations in sodium reabsorption seen
in uremia.
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• PATHOGENESIS OF LH AND PROLACTIN INCREMENTS IN
UREMIA. D.S. Emmanouel, V.S. Fang' and A.I. Katz.
Department of Medicine, University of Chicago,
Chicago, Illinois.
Circulating levels of LH and Prolactin (P) are
increased in renal failure. The mechanisms respon-
sible for these increments were studied in rats
made uremic by bilateral nephrectoiny (BNx), bilat-
eral ureteral ligation (BUL) or urine autoinfusion
(UA) through a vesicojugular shunt. BUN levels
were markedly elevated, but comparable in all three
groups (BNx:219±8; BUL: 183+5; UA: 190±10 mg %; all
p<O.OOl vs. controls (C): 34±4 mg%). GFR was
similar in UA and C (10.5±1.0 vs. 11.2±1.1 ml/min/
Kg.
Hormonal levels (ng/ml) were:
C(n=l4) UA(n7) BUL(n=7) BNx(n=6)
LH 1.8±0.3 4106a 43÷05a gg÷03a,b
P 31±5 26±3 64±l3 81÷ga
a=p'zO.Ol vs C
bp<0.0Ol vs BUL
Conclusions: 1. Uremia per se does not affect P
levels, but leads to increments in LH, suggesting
that extrarenal factors influence LH metabolism
in renal failure. 2. The anephric state is assoc-
iated with elevation in the levels of both hormones,
indicating that the kidney plays an important role
in their disposition. 3. Whereas renal handling
of P requires normal GFR, LH catabolism by the
kidney can proceed in its absence, suggesting that
the latter may be handled by peritubular uptake.
INCREASED URINARY CONCENTRATION CAPACITY IN EXPERI-
MENTAL CHRONIC RENAL FAILURE BY PROPORTIONAL RE-
DUCTION OF DIETARY SALT AND PROTEIN. C.H. Espinel,
R.E. Flora* and M. Sprinkel*, Dept. of Med., Med.
Ccli. of VA, Richmond, VA.
The ability to concentrate the urine is impaired
in progressive chronic renal failure (CRF). This
function is mediated by tubular transport of Na,
Cl and urea. In CRF, normal dietary intake of salt
and protein imposes a large load for excretion and
alters the transport of Na, Cl and urea. In this
study, these alterations were prevented by adjust-
ing, "proportionally reducing", dietary salt (PRs)
and protein PRp) so that at the final stages of
CRF the excreted fraction of the filtered NaC1 and
plasma urea concentrations were normalized. The
controls received a constant salt (Cs) and a normal
protein (Np) intake. CRF was produced in rats by
sequential partial nephrectomies. Urinary osmoial—
ity and excretion of Na, Cl and urea were assessed
after Pitressin administration and 24, 36 and 48h
of water deprivation. Results:
Cs Np Cs PRp PRs Np PRs PRp
N=5 N=4 N=3 N"4
Umax
mOsm/kg+SE 496+14 816+113 1240+247 1261+20
H2O losses
48h, ml+SE 61+1.5 37+1.4 39+0.9 32+0.4
Mortality 5 1 0 0
Thus, in CRF, proportional reduction of dietary
salt and protein increases urinary concentration
capacity and (during water deprivation) prevents
excessive water losses and death.
• CONTROL OF FLUID REABSORPTION BY THE UREMIC PROX-
IMAL STRAIGHT TUBULE. L.G. Fine, W. Trizn J.J.
Bourgoignie, N.S. Bricker. Dept. of Medicine,
Univ. of Miami School of Medicine, Miami, Fla.
A new experimental approach to the Study of
single nephron function in uremia has been employed
in evaluating the control of fluid reabsorption by
the superficial proximal straight tubule (PST).
PSTs obtained from remnant kidneys of uremic rab-
bits were studied by in—vitro perfusion and their
function compared with normal PSTs and PSTs ob-
tained from remnant kidneys of non—uremic (stage
II) rabbits. Each segment was studied in a pen—
tubular bathing medium of both normal and uremic
rabbit serum. Uremic PSTs were increasd in ]angth,
internal diameter and dry weight/unit length.
Net fluid reabsorp-
tion (Jv)
(nl/ma/min)
0.41±0.05 —
0.45±0.05 NS
0.73+0.05 (p<.OO5)
An analysis of all three groups of tubules demon-
strated a significant correlation between Jv and
dry weight/unit length (p<.OO5). Normal vs uremic
serum in the bath had no effect on Jv in any of
the groups. Differences in perfusion rate (8—16
nl/min) and substitution of normal perfusate by
ultrafiltrate of uremic serum similarly had no ef-
fect on Jv. In stop—flow perfusiT1 of uremic PSTs
thae was no evidence for net fluid secretion.
The increased Jv of the uremic PSI is thus closely
correlated with hypertrophy of this segment.
Humoral factors do not appear to be important mod-
ulators of the increased rate of fluid reabsorption
by the uremic PSI.
• IMPAIRED WATER PERMEABILITY AND ADENYLATE CYCLASE
RESPONSIVENESS OF THE UREMIC CORTICAL COLLECTING
TUBULE (CCT) TO VASOPRESSIN. L.G. Fine, D. Seblon—
dorff, W. Trizna,*R.M. Gilbert, N.S. Bricker.
Depts. of Medicine, Univ. of Miami School of Medi-
cine, Miami, Fl.; Albert Einstein Coll. Med.,
Bronx, N.Y.
Vasopressin resistance has been proposed as a
possible explanation for the urinary concentrating
defect of uremia. In the present study isolated
perfused CCTs from remnant kidneys of uremic rab-
bits were studied in vitro. The responsiveness of
these CCI5 to a supramaximal dose of vasopressin
(VP) was compared with that of normal CCIs. The
transepithelial osmotic gradient was 200 mOsm/kg
H2O. In the absence of vasopressin, both normal
and uremic CCT5 were impermeable to water. In 9
normal CCI5 VP resulted in a net Water flux (Jv) of
26.9±4.4 nl/em2/sec with a hydraulic cmducttvi' (Lp)
of 86.O+i7.3 X107 cm/sec/atm. In 13 uremic CCIs Jv
was only 8.7±2.2 and Lp 20.3±5.6 (p<.OOS). This re-
sponsiveness was not influenced by the presence of
normal vs uremic serum in the bath. Adenylate cy—
clase activity (fmols cAMP/ug protein/30 mm) of
normal CCTs was: basal 68.9±18.5; NaF 714.4±63, VP
585.1±135.2. In uremic CCT5 adenylate cyclase acti-
vity was: basal l63±8±45.8; NaF 667±l44.5;VP 283.6±
33.1 (p<.O25). In normal CCT5 8—bromo—cMIP caused
Lp to increase to levels comparable to those
achieved with VP, whereas in uremic CCT5 Lp remain-
ed low and was not increased further by addition of
theophylline. These studies demonstrate a blunted
VP responsiveness of the uremic CCT which Is asso-
ciated with impaired stimulation of adenylate cy—
clase. Impairment of a biochemical event(s) subse-
quent to the formation of cAMP may play an addi-
tional role in this phenomenon.
Dry weight
(ue/ma'
Normal 0.57+0.03 —
Stage II 0.63+0.03 NS
Uremic 1.18±0.13 (p<.OOS)
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• ARREST OF MATURATION OF RENAL FUNCTION DUE TO
ACQUIESCENT RENAL INFECTION. RB. Freeman and CD.
Dickstein*. Nephrology Unit, Univ. of Rochester
Med Center. Rochester, N.Y.
In the uncomplicated host bacteria may reside
in renal tissue without causing pathologic changes
in the cortex or medulla. Renal function and host
response were measured in growing Sprague-Dawley
rats with
"acquiescent infection" induced by ret-
rograde infusion of 1.0 ml of broth containing lO
org/mi of a pathogenic strain of Streptococcus
fecalis. The infusate volume caused little or no
ute injury to the pelvic epithelium. Serial
creatinine clearances (Ccr) , serum agglutinin
titers and urine cultures were done at 3 week
intervals for 6 months in 3 groups of animals:
persistent bacteriuria (n=25) : sham infused (n=l8)
and unmanipulated controls (n=46) . All infected
animals developed positive agglutinin titers 3
weeks after infection and had l0 to 108 org/Gm of
tissue recovered from homogenates of kidney cortex
and medulla at the end of the study. None of the
animals developed renal scars and the histologic
appearance of the cortex and medulla was identical
in all three groups. However. Ccr did not increase
parallel to weight gain in infected animals in
contrast to progressive increments in absolute
clearance values in shams and controls (p<.Ol).
Correction for body weight showed a decrease in
Ccr in infected animals (p<.O3) and no change in
shams or controls. In conclusion, uncomplicated
chronic bacterial infection of the kidneys
results in arrest of functional growth without
derangement of the architecture of the cortex or
medulla.
RENAL PRODUCTION AND DEGRADATION OF AMINO ACIDS IN
NORMAL AND UREMIC DOGS. Sukemoto Fukuda* and Joel
D. Kopple, Med and Res Services Wadsworth VA Hosp-
ital, UCLA Schools Med & Public Health, LA, Cal.
There are little data concerning renal handling
of amino acids(AA)after an AA load or in renal
failure. Renal production and degradation of AA
were therefore studied in 10 control dogs(GFR,64+4
SE ml/min)and 6 dogs made chronically uremic(GFR,
8+2 ml/min)with periodic injections of uranyl
nitrate for 4-11 months. Studies were conducted
during infusion of 1/2 normal saline first and
then 22 free L-AA (58 mg/mm) which increased
plasma AA to postprandial levels. Abnormal venous
plasma AA5 in urenlic dogs and humans were similar.
During infusion of 1/2 normal saline, histidine,
serine, alanine, cystine, glutamic acid, arginine,
tyrosine, ornithine, phenylalanine, and ammonia
were produced and glutamine-asparagine, and gly—
cine were consumed by the normal kidney (p<.O5-
p<.OO1). During AA infusion,serine, cystine, or—
nithine, and ammonia were produced and isoleucine,
leucine, glutamine-asparagine, glycine, alanine,
and taurine were consumed by the normal kidney
(p<.O5—p<.O0l). In the uremic dogs the pattern
was similar,but only 51+10% as many pmoles of AA
were produced or consumed. Production of some AAs
correlated with the GFR. For certain plasma AA
which were decreased in uremic dogs, the diseased
kidney either added less to plasma or whole blood
or removed more. Thus in the uremic kidney, pro-
duction and metabolism of AA during fasting and
after an AA load is better maintained than the GFR.
However, reduction in these functions correlates
with and may cause certain abnormalities in plasma
AA.
• MICRORADIOGRAPHY OF TUBULES AND BLOOD VESSELS IN
ACUTE RENAL FAILURE (ARF). R. Gade* and 0. A.
Feinfeld. Albert Einstein College of Medicine,
Dept. of Radiology and Long Island College Hos-
pital, Dept. of Medicine, New York.
Studies of ARF have focused on alterations in
tubules and microvasculature. Microradiography of
perfusion-fixed kidneys, which visualizes both
vessels and tubular lumens and their relation-
ships, was used to study changes in these struc-
tures in nephrotoxic ARF. Rabbits injected with
HgCl2 5 mg/kg were studied serially and compared
to controls. Injected rabbits had elevated serum
creatinine. After glutaraldehyde perfusion-fixa-
tion, the kidneys were injected with BaSO4, sec-
tioned, and radiographed. At 6 hr the character-
istic lesion was a proximal tubule (PT) filling
defect arising from the wall of the pars recta
(PR), impinging on the lumen. Aneurysmal dilata-
tions of the wall of the PR were also noted. At
12 hr filling defects were larger, and glomeruli
showed dilatation of Bowman's space and deflection
of the tuft toward the vascular pole. By 18 hr
PT was abruptly cut off at the PR. Glomeruli
had tuft compression with development of preferen-
tial channels, leading to aglomerular shunting.
At 24 and 48 hr there was massive tubular obstruc-
tion. Afferent and efferent arterioles were ei-
ther normal or dilated.
Nephrotoxic ARF in rabbits appears to be char-
acterized by PT cell swelling with progressive lu-
minal occlusion. Back pressure on glomeruli, sec-
ondary to the obstruction, compresses capillaries,
causing intraglomerular shunts. These events may
play a role in reducing glomerular filtration.
SYNTHESIS OF N—HYDROXY ACETAMINOPHEN AND ITS
POTENTIAL ROLE IN ANALGESIC NEPHROPATHY. N.M.
Gemborys*, G.M. Gribble*, and G.H. nudge. pts.
of Medicine, Pharmacology and Chemistry, Dartmouth
Medical School and Dartmouth College, Hanover, N.H.
Previous studies have suggested that either
acute or chronic nephrotoxicity from excessive
intake of acetaminophen and/or phenacetin may
result from a mechanism similar to that proposed by
1itche11 et al for hepatotoxicity of acute
acetaminophen poisoning. This involves oxidation
of a small amount of acetaminophen to a reactive
intermediate which covalently binds with tissue
protein. The postulated intermediate is N—hydroxy
acetaminophen (N-OH-APAP). Studies on both hepatic
and renal toxicity have been hampered by the
unavailability of N—OH—APAP. It has been suggested
that the compound might be too unstable to permit
synthesis. N-OH—APAP was synthesized by reducing
p—nitrophenyl sulfate to the phenyl hydroxylamine,
then N-acetylation, and finally cleavage of the
sulfate with sulfatase. The structure of
interriediates and N-OH—APAP was verified by
instrumental analysis. In acidic aqueous solution
N—OH—APAP was stable, but became labile with
increasing pH (half-life at pH 7 was 4 hr).
As to the mechanisms underlying the medullary
localization of the lesion of chronic analgesic
nephropathy, the aqueous stability of N—OH—APAP
raises the possibility that the metabolite might
be formed within the cortex, transported in the
tubular fluid to the papilla, and then concentrated
by the reabsorption of water.
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SURVIVAL IN MERCURY CHLORIDE (HgCl2) INDUCED ACUTE
RENAL FAILURE (ARF) AND IT'S RELATIONSHIP TO THE
NAINTEMANCE OF URINARY KALLIKREIN EXCRETION (UI'E).
R. Glasser, W.F. Keane, and L. Raij*. Departments
of Pediatrics and Medicine, University of Minne-
sota, Minneapolis, Minnesota.
The protective effect of chronic salt loading
upon ARF and its relationship to UKE was studied
in rats undergoing 1IgCl,, induced (4.7 mg/kg/BW)
ARF. UK was measured raaiochemically with TAMe
esteraae and expressed as TAMe units (TU). During
control (C) period of 3 wka and following induct-
ion of ARF, male Sprague Dawley rats were fed diets
of differing salt content. 35 rats (W—W) were fed
a regular diet (0.5% Mad chow and tap water) dur-
ing C and following ARF. 35 rats (S—S) were fed a
high salt diet(8% NaC1 chow and 1% NaC1 watr) dur-
ing C and following ARF. 35 rats (S—W) were fed
the high salt diet during C and the regular diet
following ARF. At the end of control period, UKE
was suppressed in S—S and S-W but not in W—W ani-
mals (21.6 2.8 TU vs 51.1 3.6 TU). 1 day post
ARF, UKE decreased 85% in W—W animals and 45% in
S—S and S—W animals. On subsequent days, 3 dis-
tinct UKE patterns emerged. All S—S animals sur-
vived; UKE's returned to 68% of control levels by
day 4, and control levels by day 11. S—H animals,
also survived and their UKE returned to 50% of con-
trol level by day 4 and exceeded control levels by
day 8. 70% of W—W animals had persistently low UKE
and died, while the surviving W—W animals demon-
strated progressively increasing UKE. In addition,
a significant correlation was demonstrated between
the severity of azotemia and the levels of UKE in
S—S (r=—.93), S—W (r=—.83), and surviving 14—H (r=
—
.85) animals. An association between the severity
of ARF and the maintenance of UKE is presented.
FAILURE OF INDOMETHACIN TO DIMINISH THE EXAGGERA-
TED NATRIURETIC RESPONSE TO VOLUME EXPANSION BY THE
UNILATERAL EXPERIMENTAL PYELOHEPI-IRITIC DOG KIDNEY.
F.D. Gutmann, J.J. Parteka , P.G. Jenkins, and
R.E. Rieselbach. Dept. of Medicine, University of
Wis. (Mt. Sinai Med. Center), Milwaukee, Wisconsin.
We have investigated the possible role of renal
prostaglandins in mediating the exaggerated natri-
uretic response (Net A FENa) to volume expansion
(VE) observed in the unilateral pyelonephritic kid-
ney (DK) compared to a contralateral control kid-
ney (CK). Indomethacin (Indo) 5-10 mg/kg was ad-
ministered once intravenously to 7 unanesthetized
split—bladder dogs 60 minutes prior to initiating
clearance periods before () and after () VE.
Control studies (n=7) were obtained 2 days prior
and recovery studies (n=5) 2 days after Indo stu-
dies. Net change in fractional sodium excretion
(Net A FENa)[(FENa DK - FENa CK) yE] [(FENa
DK - FENa CK) yE]. Mean results are as follows:
Control Indo Recovery
DK CK DK CK DK CK
GFR a VE(ml/min) 8.4 44 8.3 39 7.7 43
GFR p VE (mI/mm) 8.6 41 9.6 40 7.7 46
FENa VE(ml/min) 0.8 0.2 0.3 0.1 0.6 0.3
FENa VE (%) 4.5 2.1 3.4 1.3 4,3 2.6
Net A FENS () 1.7 1.9 1.0
Although Indo induced a slight diminution in
FENa in DK and CK both and VE, the exaggerated
natriuretic response (Net A FENa) to VE by the DK
was not diminished by Indo. The failure of Indo to
diminish the exaggerated natriuretic response to
volume expansion by the unilateral experimental
pyelonephritic dog kidney suggests that determin-
ates of renal sodium reabsorption not controlled by
prostaglandins are reponsible for this exaggerated
natri ures is.
RESISTANCE TO GLYCEROL INDUCED TUBULAR DYSFUNCTION
AFFORDED BY PRIOR RENAL FAILURE. R.Hollyer*, 5,
Eastman*, and H.Preuss, Georgetown Univ. Med. Ctr.
Dept. Med. & Path., Washington, D.C.
We compared in vitro renal tubular functions to
GFR in rats undergoing glycerol ATM. This inquiry
was prompted by a postulate that renal tubular
function influences vasomotor activity in experi-
mental ATN, i.e., decreased proximal function leads
to decreased GFR. Salt loading lessens or overcomes
both the decreased GFR and renal tubular function
(PAN and TEA transport) which follows glycerol in-
jections into rats (Nephron 17,204,1976). Hayes,
(Nephron 7,155,1970) reported another model in
which some protection is afforded the kidneys a—
gainst glycerol. Reinjection of glycerol into rats
that have undergone ATM previously (5—35 days)
causes significantly lesser elevations of BUM. In
contrast to salt loading, protection occurs when
renin concentrations are normal or high. Renal
slices were studied from control rats, rats recov-
ering from ATN, and rats undergoing ATM for the
first (10) and Second (2°) time. We reconfirmed
that glycerol injections caused lesser elevations
of BUN in 2° compared to 1° (120 mg% vs 70 mg%,
n=29, p < .01. Paralleling this, dysfunctions in
Q02, gluconeogenesis, and PAH and TEA transport
were markedly lessened in renal slices from 2°
compared to 1°. A strong positive linear correla-
tion existed between the GFR and tubular functions:
r=. 82, n=44; gluconeogenesis r=. 69, n=4l; PAM
r=. 65, n=45; TEA, r=. 61, n=46. We conclude that
proximal tubular function correlates directly with
GFR in this model of protection (normal or high
renin) as it does after salt loading (low renin).
The lessened effects on GFR of 2° compared to 1°
are probably due to the lesser tubular dysfunction.
• GLOMERULAR RESPONSE TO EXPERIMENTAL PARTIAL UNI-
LATERAL URETERAL OBSTRUCTION (UUO). I. Ichikawa*
and B.M. Brenner (intr. by M.N. Gottlieb). Peter
Bent Brigham Hospital, Boston, MA.
Measurements of pressures and flows in surface
glomerular capillaries, efferent arterioles and
proximal tubules were carried out in the ipsilateral
kidney in 10 euvolemic Munich—Wistar rats 4 weeks
after surgical creation of partial UUO, and in 7
sham controls. Results (mean±SE;tP<.O1) include:
- P P
11E
SNGFR A Kf
————-ãHg ni 1mm——— nl / (a. mmH
UUO 59±1± 15±1± 33±1 35±2 115±7 .O34±.OO2t
Sham 46±1 12±0 34±1 40±4 124±14 >.O88±.OO9
Thus, partial UUO results in a greater increase in
glomerular capillary (P) than in proximal tubule
hydraulic pressure despite near constancy of
systemic arterial pressure. The effect of the
rise in P was to offset the marked reduction in
g1omerulaapil1ary ultrafiltration coefficient
(K ) and prevent the decrease in SNGFR that would
oterwise have occurred since glomerular plasma
flow and efferent oncotic pressure nE were
unaffected. In 6 of the UUO rats, values were also
obtained from the contralateral non—obstructed
kidney (CL). Results include:
GC 0T TIE SNGFR QA Kf
IPSI 59±1± 16±1 33±1 37±2 122±10 .O36±.003t
CL 49±1 15±0 33±1 38±1 125±4 >.O80±.005
Thus, in contrast to the ipsilateral obstructed
kidney (IPSI), CL values were similar to values in
sham—treated rats. The present results therefore
suggest that local factor(s) (i.e., ipsilateral in—
trarenal production of angiotensmn II) rather than
circulating or systemic factors, account for the
alterations of the glomerular microcirculation
seen with partial UUO.
EFFEXLT OF tJlSfl'4IDE (F) ON GENTAMICIN (G) AMD
NTILIYWCIN NEPH1OXICITY. Timmas Kahn, Mt. Sinai
ScIool of Medicine, N.Y., N.Y.
Studies were performad to determine whether the)ministration of F with G results in greater ne-
phrotoxicity aixl whether the nephrotoxicity relates
to Na depletion. Charles River rats received G
100mg/kg/day in as a single dose for 7 days. F 5
mg/day intraperitoneally was given for 7 days.Blood was obtained on day 8. While receiving F ath
G one group of rats ingested 0.6% NaC1 + 0.15% KC1
as the drinking water. Other rats received a diet
containing minimal Na but normal quantities of Cl.
The low Na diet was given for 2 weeks anf G the
last 7 days.
BUN Creat Hct Wght
Control 22 0.4 41 248
Gent 64 1.7 44 261
Control 21 0.4 43 258
Gent+F 159 4.7 42 241
Control 23 0.4 42 246
Gent+F+NaC1,KC1 44 1.3 46 248
Control 19 0.4 41 220
Gent + Low Na 32 1.2 44 229
The aiministration of netilmycin, a n aminoglyco-
side antiniotic, at 150mg/kg/day for 7 days did not
produce azottia with or witIut F.
F clearly enhanced the nephrotoxicity of , sug-
gesting that alterations in the physiologic setting
may influence the response to a nephrotoxic agent.
The effect of F was obviated by the administration
of NaC1 anf KC1, bit was not duplicated by a diet
low in Na with normal Cl. The increased nephro-
toxicity of F plus G nay be related rrore to Cl de-
pletion than Na depletion. Netilntycin is less ne-
phrotoxic than G.
• RED BLOOD CELL POTASSIUM TRA1SPORT IN NORHOKALEMIC
AND HYPERKALEMIC PATIENTS WITH CHRONIC RENAL
DISEASE (CRD). D.M. Kaji, R.M. Stein, and T. Kahn.
V.A. Hospital, Bronx, N.Y. and The Mount Sinai
School of Medicine, New York, N.Y.
Previous investigators have reported a normal
K+ influx in RBCs of uremic patients when influx
was not corrected for intracellular sodium [Nai).
We evaluated 1(4- influx across fresh RBCs in 13 non
dialysed patients with CRD using incubation medium
with 1(42, NA 140 mM/l, K 4.2 mM/l, with and with-
out ouabain (Ou), furosetnide (F) and a combination
of both. Nine of these patients were normokalemic
and 4 were persistently hyperkalemic without
acidosis. CRD with
Normals CRD hyperkalemia
(10) (9) (4)
K+ influx 2.11±0.13 1.59+0.31 1.24+0.17
siM/l/hr
Ou—sensltive 1.75±0.18 1.32±0.35 1.08±0.17
K+ influx
[Nail mM/l RBC 7.3±0.9 10.3±4.9 10.8±4.9
[1(i) rnM/l RBC 101.7±3.3 93.6±3.2 98.4±0.5
Total and Ou—sensitive 1(4- influxes were di-
minished in CRD (p < .005) even without correcting
for raised [Ndi]. Ou inhibited 83% of the influx
in normal subjects and patients with CRD. F alone
inhibited 31% of the influx in normal subjects and
35% of the influx in patients with CRD. Influx
fraction II (Ou—insensitive flux minus flux in the
presence of both Ou and F) was also diminished in
CRD. These studies suggest that 1(4- influx is
decreased in patients with CRD and this decrease
may not be fully compensated by raised (Naj].
This membrane transport defect, if generalized,
may play a role in the hyperkalemia seen in some
cases of CRD.
SELECTIVE PROTECTION BY FUROSEMIDE(F) FROM
ACUTE ISCHEMIC RENAL FAILURE(iARF) IN CON—
SCIOS RATS. Herbert J.KramerKlaus Wasser—
mann , end Joachim Schuurmann . Med. Univ.
Poliklinik Bonn, Germany.
Renal function was monitored for 6 days
fl 4o conscious rats after unilateral 1ARF
by left renal artery occlusion for 1 hr
with the right kidney utouched.Urne flow
(v) decreased from lllo—13o to o.6—o.3,il/hr
xloo Gm b.wt. at 36 to 48 hr and then re-
turned to control values at 144 hr after+
ischemia.U and U inreased fro 125—8to 26316 m/L an1.9o.7 to 14o—9Eq/L,
resp,within 4+hr and returned to 131—63
No. mOsm/L and 3.7-3.5 mEq/L,resp.,on the 6th
19 day.1ARF was unaffected by salarasin (n=8;
0.75 ,ug/minxloo Gm i.v.),chronic (n=5;oral
24 1%NaCl for B weeks) or acute salt load(n=7
o.9%NaC1 i.v. equal to 10% increase in b.
10 wt.).In contrastwith F(n=56,ug/minx1oo Gm)
V fell fom 1533—176 to 179—61 at 1 hr and
15 was 1777-896 il/hrx1oo Gin at 4 hr after is
chemia.Control UN (119—8 mEq/L) and U
(35712 mOsm/L) rmained unaltered,
normal renal function when F was stopped
after 36 hr.Oral indomethacin(lomg/Kg b.wt.
every 2 hr) did not affect basal renal
function,but abolished the effects of F in
4 of 5 rats.Plasma renin activities 36 hr
after ischemia were normal in all groups.It
is concluded that F acts independent from
tubular flow rate or NaCl escaping tubular
absorption.Besides its postulated interfe-
rence with the renin system the effects of
F on intrarenal prostaglandins may repre-
sent a protective mechanism in iARF.
THE INHIBITORY EFFECT OF PARATHYROID HORMONE (PTH)
ON RNA AND HEME SYNTHESIS.
J. Levi, H. Bessler I. Hirsch and M. Djaldetti
Dept. of Nephrology and Medicine, Hasharon Hos-
pital, Petah—Tiqvah, Tel—Aviv Univ. Med. School,
Israel.
Erythropoeitin has been previously demon-
strated to stimulate RNA and heme synthesis in
cultured fetal mouse liver proerythroblasts. We
now report the effect of parathyroid hormone (PTH)
on this system. NM and heme synthesis by embry-
onic mouse liver erythroid precursors was amin—
ed utilizing the uptake of 3H uridine and FeC13
respectively, in the presence of varying concen-
trations of PIN. PTH produced a dose—dependent
effect on RNA synthesis. A maximal increase in
3H uridine uptake to 60% 16% above control
(P< 0.02) was observed with 1.0 units PTH/ml. By
contrast, with higher PTH concentrations, uptake
declined significantly to 25% 3% (P< 0.02)
below control level. PTH also stimulated hems
synthesis after54 hours of incubation. Maximal
enhancement of FeC1 uptake reaching 32%
(P< 0.01) was observed with 0.5 units PTH/ml,
while lessor effect was obtained with 1.0 unit
PTH/ml. By contrast, 2.0 units PTH/ml caused a
pronounced decline in heme synthesis.
These data indicate that PIN, like erythro—
poeitin, directly stimulates erythroid precursors
in culture when present in concentration of 1.0
unit/mi or less. At higher concentrations, FIR
exerts an inhibitory effect on RNA synthesis
which may contribute to the anemia reported in
patients with primary hyperparathyroidism, and
to the anemia of chronic renal failure.
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RACIAL DIFFERENCES IN THE INTBARENAL VASCULATURE
IN ESSENTIAL HYPERTENSION (EN). Steven B. Levy,*
Lee B. Talner,* Narc N. Coel,* Rolf Nolle,* and
Richard A. Stone. Valley Nedicai Center, Freano,
and Univ. of Calif. and VA Hospital, San Diego, Ca.
Inadequately treated EH progresses to renal
failure more frequently in the black as compared
to the white race. In order to explain this find-
ing, we evaluated the intrarenal vasculature of 19
white and 8 black men with EN. All had mean arte-
rial pressure between 110 and 125 mm Hg, normal
creatinine clearance, and minimal fundoacopic ab-
normalities. Patients had selective renal angio-
grama which were graded by two observers for
varying degrees of nephroscleroaia (0 to 3+, 0 =
normal, 3+ = severe disease). The clearance of
PAN (corrected for body surface area) waa uaed to
estimate renal blood flow. Plasma renin activity
(PRA) was measured with patients ambulatory on a
low sodium diet.
Patient age, blood pressure, and PRA waa similar
(p > .10) between the two racial groups. However,
black patients had significantly (p c .Oi) more
aevere nephrosclerosis than whites (1.84 .25
veraua 0.89 .14). RBF was lower (p <
.05) in
blacks (390 35 ml/mim/m2) than whites (473 19
ml/min/m2). These findings suggest a pathophyaio-
logic basis for rscisl differences in morbidity
and mortality from EN.
Abstracts
BODY FLUID COMPARTMENTS AND DISTRIBUTION OF TISSUE
WATER AND ELECTROLYTES IN NONEEYS WITH YELLOW
FEVER. Ching—Tong Liu, Michael J. Griffin,* snd
Edward L. Stephen.5 U.S.A. Ned. Res. Inst. of
Infectious Disesses, Fort Detrick, Md.
Previous studies on yellow fever virus infec-
tion have mainly focused on pathological and immu-
nological evaluations of the disease process.
Since kidney lesions and impaired renal functiona
are prominent signs (Arch. Pathol. 11:561, 1931;
Am. J. Clin. Pathol. 25:135, 1955), this inveati—
gstion concentrated on identifying diseaae—pro—
ducing mechanisms as related to changes in body
fluid compartments and distribution of tissue wa-
ter and electrolytes. Nonkeys were inoculated
s.c. with 10 pfu of yellow fever virua. Fever
(39.0—39.5 C) occurred between days 3 and 4 after
inoculation. On day 5, near the terminal stage of
the disease, fluid volumes were determined sod
various tissues were collected for water snd elec-
trolyte analyses. A trend of extracellular fluid
volume expansion with significant increase in
plasma volume wss observed in infected monkeys as
compared with control values. Liver showed sig-
nificant accumulstions of Na+, H20, sod total lip-
ids with decreased levels of IC, while renal cor-
tex, left ventricular muscle, diaphragm, cerebel-
lum, thalamus—hypothslamus, snd medulla obiongata
revealed increases in extracellular K+ concentra-
tions. It may be concluded that disturbances of
water and electrolyte metabolism in certain tis-
sues are associated with terminal stages of yellow
fever virus infection. These changes indicate
that either transport mechsnisms of cell membranes
are modified, or that renal impairment was induced
by the yellow fever virus.
5) without knowledge
snd some functional
mao dose (Dase d 7,
Drug MS AMI
mg/kg/day lml 375
Upr mg/day 23 41
Usse U/L 29 270
BUN mg/dl 19 46
Ccr mi/mm 1.4 .87
DrC pg/gm —r 123
Path (0—5) 0 4.2
HYPERPROLACTINENIA IN CHRONIC RENAL FAILURE:IMPAIR—
ED RESPONSIVENESS TO SUPPRESSION AND STIMULATION.
V. Lim, S. Kathpalia5, and L.A. Frohman5, Dept. of
Med., Nichsei Reese Hospital and Univ. of Chicsgo
School of Medicine, Chicago, Ill.
To study the hyperprolactinemia in patients with
chronic renal failure (CRF), plasma prolactin (PRL,
nglml, mean±SE) was measured during the bassl stste
and after administration of agents that suppress or
stimulate PRL release. Basal PRL in 33 control sub-
jects (C) was 12±1 as compared to 34±4 (p<O.DO1) in
15 CRF patients. No other etiologic factors for hy—
psrprolsctinemia were present. Five of 11 women had
gslactorrhes, suggesting that the PRL in CRF was
biologicslly active. After L—DOPA, 0.5 Cm po, PRL
decreased from 14±1 to 6±1 in C, a fractional fall
of 57±4%. In CRF patients, PRL fell from 33±4 to
28±4, a decrement of only 17±3% (pcO.DOl). Dopsmine
infusion (4pg/kg/min for 3 hr) reduced PRL in C by
46±6%, from 9±1 to 5±1, while in CRF patients PRL
decreased by 21±3% (pcO.OOS), from 47±14 to 35±10.
In 3 patients with PRL—secreting pituitary tumors
(basal values 33—94), PRL wss decreased by 49% with
dopammne infusion. After TRN, SOOpg IV, PRL rose
from 13±2 to 43±7 in C, so increase of 254±40%. In
contrast, PRL in CRF pstients increased from 35±4
to 50±5, a rise of only 48±11% (pcO.OD1). Although
PIlL levels were higher in female then in male pa-
tients (43±6 vs 21±2, pco.025), there was no sex
difference in the fractional responses. The results
indicate a relative degree of autonomy of the hyp—
erprolactinemia in the uremic stats, characterized
by resistance to suppression by dopaminergic agents
as well as hyporesponsiveness to TRN stimulation.
These observations, therefore, suggest a defect ei-
ther at the receptor sites or in postreceptor meta-
bolism of the pituitary lactotrophs.
COMPARATIVE ANINOGLyCOSIDE NEPNROTOXICITY IN RATS.
F. Luft, a. Bloch*, M. Yum*, R. Sloan*, D. Maxwell.
Dept. of Med., Ind. Univ. Med. Ctr., Indpls., IN.
To compare the nephrotoxicities of aminoglyco—
sides we gave amikacin (ANI) , gentemicin (GEM)
kanamycin (KAN), netilmicin (NET) , sisomicin (SIS),
streptomycin (5TR), tobremycin (TOB), and saline
diluent (Mg) to rats daily for 15 dsys. Twenty—
one groups of 12 each received 10,15 or 25X the
human dose (Awl, RAN, STR 15 mg/kg; NET 6 mg/kg;
GEN, TOn 4.5 mg/kg; 515 3 mg/kg daily). Measured
were: urine volume, osmoislity, protein (Upr), u—
rifle electrolytes, glucose, phosphste, hexosmmini—
dase (Uase) on days 0,7 end 15, ss well as serum
electrolytes, chemistries, BUM, crestinine deer—
ance (Ccr), and drug in cortex (nrC) on day 15. At
sacrifice pathologic changes (Psth) were graded (0-
of the regimens. Structural
changes (means) at the 25X hu—
below:
STR TOB
375 113
28 32
107 135
23 29
1.5 1.1
29 50
1.5 3.6
(pco.05)
but SIS,STR, and NET did not decrease GFR (p>O.O5).
Mortality in GEN rats (8/12) exceeded all others
(pcO.O5). DrC correlated inversely with Ccr (r =
o.88,pco.os). The early, profound enzymuris sug-
gests a possible marker of toxicity. Toxicity may
be related to sminoglycoside cortical binding. The
relative toxicities in the rat approximate; GEM >
AMI, RAN > NET, SIS, TOB > STR. The relevance of
these findings to humans remains to be determined.
sll others
GEM RAN
113 375
38 33
374 168
113 66
.21 .63
501 372
5.0 4.3
d 15) are
NET SIS
150 75
34 38
249 277
23 24
1.2 1.3
125 55
2.6 4.0
and PathAll drugs altered Usse, Upr
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EFFECT OF GENTAMICIN ON PARA—AMINOHIPPURATE (PAH)
TRANSPORT BY RENAL TUBULES, IN VITRO. Michael D.
Lutz, Dept. Med., VA Hospital and Univ. of Calif.,
San Diego, Calif.
The effect of gentamicin on renal tubule trans-
port of PAH was studied using isolated, non—per-
fused rabbit proximal straight tubules (PST). PST
were dissected in rabbit serum from slices of kid-
ney and transferred to an ultrafiltrate of serum
for incubation. After incubation, PST were ex-
tracted in 3% trichloracetic acid for radionuclide
counting. PST PAH accumulation increased from
bath concentrations of i—7 to lO•1 and was in-
hibited by ouabain lO-5M and NaCN lOM. PST up-
take of gentamicin was studied using H-gentamicin.
After 1 hour incubation in io—, lO-, and 1O7M
gentamicin, tubule to bath ratios CT/B) of genta-
micin were 1.7±0.4 (SEM), 3.1±0.7, and 3.2±0.9, re—
speçtively. T/B gentamicin for PST incubated in
10°r1 gentamicin for 1, 2, and 3 hours were 3.1±
0.7, 2.8±0.2, and 3.0±0.4, indicating maximal up-
take at 1 hour.
The effect of gentamicin on PAH uptake was3
studied by incubating PST in gentamicin at 10
io—5, and lO;7M for 1, 2, and 3 hours, then expos-
ing them to H—PAH for 30 minutes at a PAH concen-
tration of 105M. In PST incubated for 3 hours at
1O3M gentamicin, PAH uptake was inhibited. T/B
PAH were 23.2±2.6 in control and 13.4±3.6 in gen-
tamicin treated PST, p<O.05. There was no inhibi-
tion of T/B PAH in PST incubated at lower genta-
micin concentrations or for shorter times. Thus,
gentamicin inhibits PAH uptake in an in vitro sys-
tem that can be used to study the mechanism of
gentamicin toxicity. While PST accumulation of
gentamicin is maximal at 1 hour, the inhibition of
PAH transport is not manifest until 3 hours.
• ADAPTIVE CHANCES IN MfMONIA EXCRETION AFTER
REDUCTION IN NEPHRON POPULATION. Alan Maclean
and John P. Hayslett. Yale School of Medicine,
Dept. of Medicine, New Haven, Conn.
Previous studies in man have suggested an adap-
tive increase in NH3 excretion per nephron in
chronic renal failure. Since the determinants for
this change are unknown, studies were performed in
rats with a remnant kidney (E) pair—fed with con-
trols (C). Studies included an estimation of NH3
production and excretion, invivo, cell [NH3] from
pNH3 in renal venous blood and cell number from
DNA content. Despite a 4/5 reduction in nephron
population, blood pH (7.41±0.01, Mean±SE) and HCO3
(21.5±1.1 mEqIL) were not different from control.
Although total NH3 excretion was 25% the control
value of 8.5±0.8 ug/min, nephron excretion rose
approximately 70% above control (0.10±0.01 ng/min)
p<0.05. The increased nephron excretion was not
due to a fall in urine pH (6.2±0.1 in C vs 6.4±0.1
in E) nor a rise in cell NH3 production (2.7±0.2
iig/min/mg DNA in C vs 1.6±0.1 in E). Cell [NH3]
in cortex decreased in proportion to production
rate from 128.4±8.9 x 10—6 mmHg in C to 85.1±6.2
x 10—6 in E. A modest increase in dietary Mt in
E restored cell NH3 production to the control level
(3.1±0.4 hg/mm/mg DNA) and increased production
rate per nephron from 0.23±0.02 ng/min/nephron in C
to 0.54±0.09. These data, therefore, indicate
approximately a one—fold increase in cell number
per nephron and suggest that cellular hyperplasia
plays an important role in the adaptive increase
in NH3 excretion per nephron after reduction in
nephron population.
CHRONIC SPLENECTOMY FOR EXPERIMENTAL ACUTE RENAL
TUBULAR LESIONS. Anil K. Mandal, Carl C. Haygood
Thomas M. James*, John A. Nordquist*, and Aniece
A. Yunice. University of Oklahoma College of
Medicine and VA Hospital, Dept. of Medicine,
Oklahoma City, Oklahoma.
Epinephrine (Epi) release during stress such as
extensive surgery is suggested as an effector in
acute renal tubular lesions (AlL). We reported
that acute splenectomy exerts a protective effect
against IV epi (4 pg/kg/mm for 6 hours) induced
ATL. This report expands the above findings to
include chronic splenectomy (2 weeks prior to epi
infusion). Kidneys studied by light microscopy
(LM) and electron microscopy (EM) were compared
between 13 sham—operated dogs (Group I) and 10
chronic splenectomy dogs (Group II). ATL and
renal congestion (RC) were quantified on 0 to 4+
and 1+ to 3+ scales, respectively. The mean AlL
scores for Group I and II were 2.84 and .1
representing less pathology in Group II (p < .001).
Thrombosis (LM and EM) were observed in all renal
components in Group I but were absent in Group II.
RC decreased in Group II (p <
.01). Platelet
count and hematocrit (Hct) were determined pre-
splenectomy in Group II and at hours 0,1,3, and 6
in both groups. Hct was greater in Group I than
in Group II at each sampling (p < .05 — p < .01).
Platelet counts were consistently greater in Group
II. The data imply that chronic splenectomy is
more protective than acute splenectomy against
epi-induced ATL. Though the mechanism of pro-
tection is unclear, the data indicate that Hct and
RC are important factors. Since ATL is common in
cadaver kidney, this model provides a rationale
for splenectomy in the preparation of transplant
recipients.
• THE EFFECT OF DITEIOTHREITOL (DTT) ON URANYL
NITRATE (UN) INDUCED ACUTE RENAL FAILURE (ARF) IN
THE DOG. James NcNeil*, John Schwartz, Robert
Hamburger, and Walter Flamenbaum, Departments of
Nephrology, WRAIR, Washington, DC, Boston VA
Hospital, Boston, MA.
We previously demonstrated that systemic admin-
istration of DTT protects against UN induced ARF
in the rat. To examine whether this effect of DTT
was due to intrarenal or systemic action, the ef-
fect of intrarenal arterial DTT (0.5 mg/kg/mm for
15 mm.) on renal function was evaluated in 5 anes-
thetized dogs, DTT administration was begun 30
mm. after injection of UN (10 mg/kg, i.v.). Dil—
uent alone was administered to a separate group of
5 dogs. Clomerular filtration rate (GFR), renal
blood flow (RBF), renin secretory rate (RSR) and
fractional sodium excretion (FEN5+) were separ-
ately determined for treated (T) and untreated (UT)
kidneys during control periods (C) and 180 mm.
after UN (180").
GFR RBF RSR FEN5+
mi/mm ml/min ng/mmn Z
T UTT UTT UT T UT
UN C 31 33 259 253 560 421 1.1 1.1
180" 14* j4* 93* 61* 4356* 4052* 9.6* 7,4*
UN+C 36 35 268 280 1163 978 0.9 1.0
DTT 180" 29+ 9 211+ 102 1021+ 1724+ 1.3+ 4.7+
* different from C, or + from UN alone, P<O.05
UN alone resulted in marked reductions in GFR
and RBF, and significant elevations in RSR and
FENa+. DTT prevented these changes in the treated
kidney. No significant alterations in systemic
blood pressure or cardiac output were observed.
These results indicate that DTT protects against
the development of UN induced ARF at an intrarenal
site of action.
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• FUNCTIONAL STUDIES IN EXPERIMENTAL MEDULLARY NECRO-
SIS(MN). PK Mehta B Sodhi' JAL Arruda, NA Kurtzman
(intr by KY Lin). Univ of Ill, Chicago, Illinois.
The effects of MN on renal function have not
been well studied. Bromoethylamine hydrobromide
(BEA) administered IV by one single dose of 50mg
has been shown to result in uniform development of
MN. Morphologic studies have disclosed involvement
of juxtamedullary nephrons (JMN) but not 0f the
superficial nephrons (SN). BEA administration to
rats resulted in a significant decrease in baseline
urine osmolality as compared to control rats (414±
38 vs 1831±279m0sm/kgH2O, p<0.001). GFR was lower
and urine flow (U) was higher in BEA rats than in
sham rats (GFR, 1.06±0.19 vs 1.66±0.12m1/min, p<
0.05; V. 0.036±0.005 vs 0.003±0.001 ml/min, p<
0.01). Free water reabsorption at any level of os-
molar clearance was significantly lower in BEA than
in control rats. Free water clearance was not dif-
ferent between the two groups. Administration of
BEA to rats on a zero Na intake resulted in a sig-
nificant degree of Na wastage whereas control rats
remained in Na balance (Na excretion 574±2l7pEq/day
vs 20±3, p<0.02). Maximal HC0 reabsorption was not
different between BEA and shaM rats. Urine-blood(U-
B)pCO9 increased normally when plasma HC0 was
greater than 38 mEq/l . Minimal urine pH atId NH5 ex-
cretion per GFR during chronic NH5C1 administration
or acute Na2SO infusion were ide1tical to those
observed in nomal rats. These data demonstrate
that MN results in a severe concentrating defect,
Na wastage, intact urinary acidification and K ex-
cretion. These observations suggest that the corti-
cal collecting duct is concerned to a greater de-
gree with K and H+ secretion than the medullary
collecting duct which is more concerned with water
conservation.
EFFECT OF HEMODIALYSIS ON CELL METABOLISM.
J. Metcoff, R. Lindeman, J. Pederson, S. Dutta, L.
Bentle,* D. Santos, L. Uriarte* and A. Parra.* , U. 0kb.
Health Sci.Cntr., Veterans Adm. Hosp. OKC & Centro
Medico Nacional, IMSS, Mexico.
The circulating neutrophil is being used as a model to
study metabolism of carbohydrate & protein during
uremia. Previously we reported that dialysis improved
activities of key glycolytic enzymes and protein
synthesis (3 H—leucine) (PS) in leukocytes (cells) of
uremics. The effect was greater in 7 with carbohydrate
intolerance than in 16 with normoglycemia. The present
report details the response to dialysis in 13 additional
normoglycemic uremics. In 18 6 hour dialyses of 8 adult
patients BUN increased as glucose and plasma zinc
decreased significantly. Cell PS and pyruvate kinase(PK) activities also increased. Significant (p <.05)
correlations were found between the change in cell PS
with changes in BUN, zinc, and cell RNA synthesis,
(3H-uridine) (RS) and RS and PK activity. Neither cell
glycolytic flux (G6P ÷ lactate) nor adenine nucleotide
levels changed significantly in a subset of 5 of these
patients. Dialysis did not increase plasma insulin
secretion nor cause a net change in glucose Kt; however,
cell PS synthesis increased, while phosphofructokinase
(PFK) activity decreased in 5 uremic, normoglycemic
children undergoing dialysis, studied in Mexico. Thus,
dialysis may not significantly alter glycolytic flux in
cells of normoglycemic uremics, yet improves protein
synthesis. These observations are consistent with the
hypothesis that perturbations of major metabolic
pathways in uremia eg: glycolysis and protein synthesis,
may result from some modulation of metabolic effectors
in cells, rather than toxins, per se.
• STUDIES OF LITHIUM (Li) INDUCED POLYURIA. N. H.
Mishkind,* R. E. Greenspan,* H. H. Bay, andTF.
Ferris. Department of Medicine, Ohio State Univer-
sity, Columbus, Ohio. (intr. by J. H. Lewis).
To investigate Li induced polyuria LiCl, 3 mEq/
Kg, was given to rats for 5 days. H20 intake in-
creased immediately and by Day 3 was 92+11 vs 24+
3 ml/24 hr on Day 1 (p<.Ol). On Day 5 intake ws
205+31 ml and UV had risen to 179+21 from 13+1 ml!
24 hr on Day 1 (p<.OOl). Uosm fill from l88+2O3
on Day 1 to 253+28 mOsm/Kg/H2O on Day 5 (< .001).
The increase in UV and decrease in Uosm was not
prevented by daily pitressin tannate. When H2O in-
take was restricted to 10 el/day there was no dif-
ference in UV or Uosm in control and Li treated
rats for 3 days. On Day 3 UV was 3.4 ml/24 hr and
Uosm 2717+117 in controls and 4.5 ml/24 hr and 2469
+138 mOsmTKg/H20 in the Li group. Despite H20 re-
striction UV increased to 152+1.9 el/day on Day 5
in Li treated animals but remained 4.6+.6 ml/day
(p(.O5) in controls. Uosm fell to 1279+69 on Day
5 in the Li animals vs 2663+163 mOsm/Kg/H20 in
controls (p(.O5). Thus, p6lydipsia begins before
a renal concentrating defect can be demonstrated
with Li and contributes to the polyuria.
In the Li group urinary prostaglandin E (UPGE)
increased from 80+13 to 248+42 ng/24 hr (p<.Ol)
compared to a UPGE of 125+14 ng/24 hr (<
.005) in
rats drinking an equal volume of saline. Indometh—
acm, 3 mg/Kg, prevented the rise in UPGE but had
no effect on the polydipsia, polyuria and concen-
trating defect in either the ad-lib or H2O re-
stricted group.
We conclude that, in the rat, Li causes both
primary polydipsia and a defect in urinary concen-
tration. Both are independent of the increase in
UPGE excretion which occurs.
HYPERCALCEMIA AND HYPOPHOSPHATEMIA IN UREMIC PAT-
IENTS RECEIVING ESSENTIAL A141N0 ACIDS OR N-FREE
ANALOGUES. William B. Mitch*, Bruce Gelman*, and
Mackenzie Walser. Johns Hopkins Univ. Sch. Ned.,
Depts. Pharmacology and Medicine, Baltimore, Mary-
land.
A mixture of the Ca salts of 5 essential amino
acids (BAA) plus the remaining 11- EAA as such were
administered to 511. uremics for an average of 3 mos
each (group i). A mixture of 9 EAA was administer-
ed to 27 uremics for an average of 9 mos each
(group II). Both groups received diets containing
approximately 20 g protein of unselected quality,
and, in half the cases, srall doses of A1OH anta-
cids. Retrospective analysis revealed that hyper-
calcemia (>10.9 mg/dl) occurred at one time or an-
other in l6 of group I patients and 19% of group
II patients, but was in the range of 12-15 mg/dl
in only 3 cases, all in group I. The incidence did
not differ significantly between groups but hyper-
calcemia was more persistent in group I (7.1% of
552 determinations) than in group II (1.5% of 5li.1
determinations). Hypercalcemic symptoms occurred
in only 1 subject. Hypophosphatemia (< 3 mg/dl)
occurred in 35% of group I and 55% of group ii.
Severe hypophosphatemia (< 2 mg/dl) was more com-
mon in group II patients (18% vs 7%, p < 0.05).
Fecal P was not abnormal. In 1/3 of hypercalcemic
episodes, hypophosphatemia occurred simultaneously.
Phosphate supplementation (Na2HPO4, 30 mmol/day)
successfully lowered serum Ca in 5 of these epi-
sodes. Thus both regimens can induce these abnor-
malities, but hypercalcemia is more persistent in
group I, and hypophosphatemia is more persistent in
group II. Na2HPO4 therapy can be used safely if
the calcium-phosphorus product is not elevated.

532 Abstracts
URINARY K.ALLIKREIN (UKAL) AND POST-OBSTRUCTIVE
NEPHROPATHY. Guy O'Connor*, Jeffery Mel son*,
Dilliam Lawton, and Annette Fitz. Dept. of Med.,
VA & Univ. Hospitals, Univ. of Iowa, Iowa City, IA.
UKal, identical to renal kallikrein, probably
originates in the distal tubule and is a precursor
for the natriuretic, diuretic substance, kallidin.
UKa1, reflecting renal kallikrein, may be abnormal
in post-obstructive (P—OS) natriuresis and diuresis.
Twenty hours after sham or bilateral ureteral
ligation (BUL) in the rat, PE—50 tubing was placed
proximal tortl1e ureteral ligature, in the jugular
vein for 2I-Iothalamate infusion, and in the
carotid. After a 40 mm equilibration period,
2-3 30 mm clearances were done. Na+ excretion
(UNaV), fractional Ma+ and (1- excretion (FENa+,
FEK+), osmolar clearance (COSM), water reabsorp-
tion (TtH2O), glomerular filtration (GFR) and UKAL
were measured. A radiochemical esterolytic assay
was used for UKAL.
**p<00l *p<05 Control (n=5) P-OB(n=6)
Urine flow(pl/min) 9.2±2.8 49.8±6.l**
UTiaV(Eq/min/kg) 1.5±0.3 21 .5±2.5**
FEMa+(%) 0.4±0.1 40.1±5.3**
FEK+(%) 20.3±2.8 107.4±6.6**
Cosm(pl/min/kg) 69.1±0.2 253,4±25.2**
TcH2O(p1/minlkg) 38.4±2.8 73.0±15.g
GFR(pl/min/kg) 2612±241 44g79**
UKAL(E.U./min x l0) 2.8±0.6 1.3±0.3*
UKAL/GFR 1.1±0.6 3.2±0.2*
MEAN ART. BP(mmHg) 112±4 134±6*
UKAL/GFR is higher in the BUL group and associated
with increased salt and water loss. UKAL may be
formed at a greater rate during BUL or stored and
released during P—OS. The increased UKAL/GFR
supports a role for the kinin system in the salt
and water loss of P-OB.
EFFECT OF METABOLIC ACIDOSIS INDUCED BY MINERAL
(MA) AND NONMINERAL (NMA) ACIDS ON SERUM POTASSIUM(K). J.R. Oster, G.O. Perez, and C.A. Vaanonde.
V.A. Hospital and Dept. of Medicine, Univ. of
Miami School of Medicine, Miami, Florida.
While it is well known that either respiratory
or metabolic acidoais is associated with increases
in K, the possibility that MA and NMA might influ-
ence K differently renains uncertain. To assess
this question, anesthetized dogs were infused at
similar rates with 0.45% NaCl (Control, C), with
MA (HC1 or NM4C1 2.5 mEq/Kg) or NMA (lactic acid
[LA] 5.0 mEq/Kg). The pH and K changes were;
Baseline (B)
C pH 7.36±.Ol
n6 K 3.4±.l
HC1 pH 7.32±.02
n8 K 3.6±.l
NH4C1 pH 7.36+.Ol
n5 K 3.4
LA pH 7.36±. 01
n8 K 3.5
P<O.05 or less; B
or less; acid vs C.
At 120 mm there were significant increases in K
with HC1 (n5) and NH4C1 (n5), but not with LA
(n=4) or in C (n7). Other NMA (methyl malonic
[n=4] and S—OH butyric [n=3]) did not increase K in
2 hr. Urinary K losses did not explain the diff-
erences between the acids. This study extends the
findings of Tobin in the nephrectomized anesthe-
tized cst (Am J Physiol 195;685, 1958) showing that
2 hr infusions of LA, as opposed to MA, did not
increase K despite the production of equivalent
degrees of scidosis. Our data suggest that short—
duration metabolic scidosis induced by NMA might
not be associated with increases in K.
RENAL ACIDIFICATION IN PATIENTS WITH CHRONIC RENAL
INSUFFICIENCY (RF); Pco2 OF ALKALINE URINE AND RE-
SPONSE TO NH4C1. J.R. Oster, S. Moss;' G.O. Perez,
and C.A. Vaamonde. V.A. Hospital and Dept. of Med.,
Univ. of Miani School of Med., Miami, Florida.
Thirteen RF patients (Ccr 12—90 ml/min/l.73 H2,
nean 51±7 [SE]) were evaluated by both NH4C1 (1.9
mEq/Kg) and HaHCO3 (2—4 mEq/Kg) oral loading to
characterize further the defect of renal acidifics—
tion in RF. The results were compared to those of
lD controls (IC] Ccr 91—138, mean 117±6).
UpH* HH4* U—APco2t dCO2V/Ccrt
pEq/min/Ccr mmMg lO0pMl.73 M2/ml
C 4.8B+.07 41±4 51±3 l.6±.3
HF 4.96+.12 32+3 35+4t 5.2+.8t
* After NH4C1; t after NaHCO3; t P<.005 ye C.
There were no differences between C and RF in mini—
mel UpM or excretion of TA or NH4/Ccr in response
to NH4C1. Four patients had e UpH>5.3O after HH4C1,
2 of these had a Ccr<20 al/mm. After H5HCO3, the
maximal difference between arterial and UPco2 (U—A
Pco2) was significsntly lower in RF. Five patients
had subnormal U—APco2 (<31 mmMg); with one excep-
tion, they had the lowest Ccr. C02 excretion
(dCO2VU—APco2'VO.O3O9) did not differ between the
groups and when factored for Ccr wee significantly
greeter in HF. When matched for V, ACO2V/Ccr was
also greeter (P<.O05) in RF (3.8±6) than in C (1.6
There were significant correlations in RF
between U—APco2 and Ccr (r.80; P<.Ol) and between
ACO2V snd Ccr (r=.65; P<.05) but not between U—A
Pco2 end V/Ccr (r—.23). We conclude that although
RF is associated with reduced ability to elevate
the UPco2 of alkaline urine, CO2 excretion per unit
GFR exceeds that of normal subjects, suggesting
that per nephron distal H+ secretion is supernor-
mal.
RENAL INVOLVEMENT IN HEREDOPATHIA ATACTICA POLYNEU-
RITIFORMIS (HAP); THE EFFECTS OF PLASMA EXCHANGE
TRANSFUSION (PET) ON RENAL HEMODYNAMIC AND TUBULAR
FUNCTIONS. R.C. Psbjçp B.J. Gruebel*, B.A. McKENNAt
R.C. Griggs*, 3. Hollander*. Departments of Medi-
cine snd Neurology, Univ. of Rochester Medical Cen-
ter, Rochester, N.Y.
Defect in a-hydroxylstion of S-methyl fatty acids
leads to accumulation of phytanic acid (PTA) in
plasma end tissues of patients with HAP. The renal
lesions, particularly the functional defects, have
not been fully defined. A 39 year-old white woman
with HAP, had minimal mesangial sclerosis, but with
extensive lipid deposits in the proximal end distal
tubules (renal biopsy). GFR and ERPF were depressed.
Proximal tubular functions were impaired; diminisini
Tm0 and TmpAM; elevated fractional excretion (FE) of
52 microglobulin (52m), phosphate (P04) snd uric
acid. Likewise, distal nephron functions were also
abnormal; impaired concentration following 14 hours
of fluid deprivation (U/P osm max), and ammonium
excretion (UHH4+V) following short-term acid load.
After extensive PET for 2 months, her clinical and
renal functional abnormalities improved. GFR and
ERPF increased from 75 to 108, and 340 to 478 ml,isin
respectively. Tm0 increased from 134 to 209 mg/mm;
TmpAM increased from 27 to 38 mg/mm. FE52m decreas-
ed from S.2 to 1.4%; FEp04, from 35 to 20%; FE uric
acid, from 30 to 12%. U/P osm max rose from 2.0 to
3.1. The peak UNH4+V increased from 19 to 30 pEq/
mm. Furthermore, serum PTA decreased from 856 to
182 ug/ml and urinary PTA declined from 26 to 3 mgi'
Gm creatinine, following PET. It appears that the
renal functional defects in HAP are due to PTA
accumulation in the nephrons and that the effective
removal of PTA improves renal functions.
30 mm 45 mm oo mm
7.39+.02 7.39+.02* 7.39+.O2
3.4 +.2 3.3 3.3 +.l
7.24±.02t7.2l±.o2*t 7.l7+.O2*t
3.6 +.l 3.7 +.l 3.7 +.lt
7.33+.04 7.26+.O3*t 7.25+.O3*t
3.8 +.l* 3.9 +.l*t 4.0 ;.l*-l-
7.22+.02t 7.20+.03*t 7.lB+.O4*t
3.4 3.3 +.l 3.4
vs 50, 45 and 60 mm; t <U.o5
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• LIVER ACID-BASE HOMEOSTASIS IN ACIDOSIS AND ALKA-
LOSIS. Robert Parkt Will Leacht and Allen Arieff
(intr. by Douglas Hancock). V.A. Hospital F, Univ.
of California, Nephrology Div., San Francisco, CA.
Many hepatic enzyme systems are pH dependent.
To determine effects of acid-base disturbances on
liver intracellulsr pH (pHi), 4 groups of dogs
were studied during a control period (C) followed
by 1-3 hrs of: 1) metabolic acidosis (MAc) using
intravenous lactic acid; 2) metabolic alkalosis
(MA1k) ; 3) respiratory acidosis (RAc) ; and 4)
respiratory alkalosis (RA1k). Measurements were
made in liver (L) and blood from aorta, hepatic
portal vein (HPV), hepatic vein (HV) of pH (pHe),
pCO2, p02, HCO , and lactate. Liver pHi was mea-
sured using l4ë-dimethadione (DMD) relative to pHe
and DM0 in HV and HPV blood.
In MAc (pH=7.18, HCO3=ll.7 mEq) liver pHi was
7.05 (C'7.D9); in MA1k (pH=7.63, HCO =50.1 mEq)
liver pHi was 6.98 (C=6.96); in RAc pH=7.09,
pCO =78.6) liver pHi was 6.98 (C=6.9S); and in
RAl (pH=7.57, pCO2=1S.l) liver pHi was 7.12 (C=
7.10). None of these pHi values was significantly
different from C. During RAc, L HCO increased
(1D.9 to 21.4 mEq/kg, pc.OO1) and L actate de-
creased (2.7 to 2.3 mEq/kg, p<.Ol); whereas dur-
ing MAc, both L HCO3 and L lactate were unchanged.
During RA1k, L HCO3 fell (14.1 to 7.1 mEq/kg,
p<.OD1) and L lactate rose (3.1 to 3.6 mEq/kg, p<
.01). In contrast, during MAlk, L HCO3 increased
(9.5 to 14.5 mEq/kg, p<.O0l) as well as L lactate
(2.6 to 4.1 mEq/kg, p<.0l).
Thus, liver pHi is maintained constant during
systemic pH changes from 7.09 to 7.63. This is
due largely to changes in hepatic HCO3 and lactate.
These findings may be important in the regulation
of metabolic processes in the liver.
KINETICS OF UREA SYNTHESIS BY PERFUSED RAT LIVER IN
UREMIA. G.O. Perez andE.R. Schiff.* V.A. Hospital
and Dept. of Medicine, Univ. of Miami School of
Medicine, Miami, Florida.
Preliminary evidence suggests that substantial
abnormalities of the urea cycle may occur in uremia.
We have developed an experimental model to charac-
terize the kinetics of urea synthesis using the
isolated perfused rat liver which assures strict
control of substrate presented to the liver. Initi-
ally, N}I4Cl solutions of increasing concentrations
were infused into the recycling perfusate of livers
of normal rats and the rates of NH4 uptake and urea
production were calculated. A pattern of satura-
tion kinetics was found and characterized further
by computer analysis. The Vmax was 7.4 pM/mm and
the Km 86 pM/100 ml. Chronic (8—14 wk) uremia (CU)
was created in 7 female Sprague—Dawley rats (150—
250 g) by 7/8 nephrectomy. Another group of animals
underwent bilateral nephrectomy (acute uremia, AU;
n=7) or sham operation (5; n=5) 48 hr prior to per-
fusion. In CU, the BUN was 42±3 [SE] mg/lOO ml at
the time of perfusion. These rats were not depri-
ved of food prior to study. At infusion rates of
NM4C1 which resulted in MM4 levels twice the Km, CU
produced more urea than normal controls (C; n12)
(C: 0.41±0.03; CU: 0.54±0.04 pM/min/g wet liver wt;
P<O.02). In AU, urea production (0.66±0.04 pM/min/
g) tended to be higher than 5 (0.59±0.05 pM!min/g)
but the differences did not achieve statistical
significance. Simultaneously performed taurocholate
transport studies did not reveal significant func-
tional differences between the livers of uremic and
control rats. This study delineates the kinetics of
urea synthesis from NH4C1 by perfused rat liver and
suggests that the turnover rate of the urea cycle
is accelerated in uremia.
INJECTION OF ALTERED HUMAN ALBUMIM (p1 9.6) IN ThE
RAT: INDUCtION OF INCREASED GLOMERULAR PERNEA-
RILITY AND ACUTE RENAL FAILURE. A. J. Pesce,*
W. Miller,* D. N. Clyne, N. N. First, R.
Bramlage,* and V. E. Pollak. Univ. of Cincinnati
Medical Center, Cincinnati, Ohio.
Electrical charge on protein molecules may be
important in determining their glomerular filtra-
tion. To teat this theory 6 female Sprague-
Dawley 250 g rats were injected IV with 40 mg hu-
man serum albumin (NSA) which had been altered by
treatment with carbodiimide and ethylene diamine
to convert carboxyl to aminoethylamide groups.
The isoelectric point (p1) of the altered albumin
(HSAa) was 9.6. 5 control rats were injected with
40 mg unaltered NSA (p1 4.9). In this and a pre-
vious study (Gaizutis, M. et al, Proc. Soc. Exp.
Riol. Med. 148:947, 1975) NSA injection did not
affect renal function, NSA end rat serum albumin
(NSA) clearance. NSAa and NSA were measured by
micro—radial immunodiffusion. In the first 12 h
after injection v increased from 6.3 to 12.5 jil/
mm, UNSAv from 262 to 7800 ng/min, UMSASV from
O to 630 ng/min and BUN from 24 to 36 mg/dl; CP.SA
was 0.28 p1/mm and CNSAa was >8.2 p1/mm. In the
second 12 h period URSAV end UMSAav decreased hub
RUM rose to 71 mg/dl. Tubular necrosis and many
casts were also found. Thus, injection of MSAe
(p1 9.6), but not of NSA (p1 4.9), led to: (1)
non oliguric acute renal failure; (2) a change in
nephron permeability to both NSA and to HSAa. The
findings suggest: (1) increased glomerular per-
meability to NSAa and RSA and/or decreased tubular
reabsorption; and (2) that positively charged
molecules may interact with negatively charged
cell surfaces to induce renal failure.
ORGANIC TOM TRANSPORT AS A PREDICTOR OF ANIMOGLY—
COSIDE NEPNROTOXICITY. Charles E. Flamp,* George
A. Porter, William M. Bennett, and David N.
Gilbert. Univ. of Ore. Rlth. Sci. Ctr. amd
Providence Hosp. Med. Ctr., Dept. of Med.,
Portland, Oregon.
The effect of aminoglycoside antibiotics on the
transport of p—aminohippurate (PAM) and N—methyl—
nicotinamide (NMN) was measured in renal cortical
slices. Fischer rats, pretreeted with either
gentamicin 40 mg/kg/day, tobramycin 40 or 120 mgI
kg/day, neomycin 150 mg/kg/day, or saline were
sacrificed after 1 to 14 days of therspy. Meomy—
cm and gentamicin treated rats developed azotemia
after 7 and 10 days, respectively, whereas neither
tobramycin dosage induced uremia. PAR transport
was enhanced in slices from gentainicin pretreated
rats taken on days 1, 4, 5, and 7 and on day 3 in
tissue from neomycin pretreated rats. The early
stimulation of PAR transport in both gentamicin
and neomycin treated rats was followed by a marked
decrease in transport on days 10 and 14. PAM
transport in tobramycin pretreated tissue did not
differ from control values. NMN transport was
impaired in gentamicin, neomycin, and tobramycin
treated slices after 7, 10, or 14 days of therapy.
This organic ion transport pattern, consisting of
early stimulation and late suppression of PAR
transport, coupled with impaired NMN transport,
is charscteris tic of aminoglycosides that are
nephrotoxic in the rat. Used prospectively, this
organic ion transport pattern may predict the
nephrotoxic potential of new aminoglycoside anti-
biotics.
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ACUTE RENAL FAILURE SECONDARY TO LEPTOSPIROSI$.
Reardon, K.*; Prejean, M.*; Ritchey, R.*; Carvajal,
E. and Dailey, G.L. Tulane Univ. School of Med.,
Charity Hosptials of New Orleans and Lafayette La.,
and The Kidney Center, Lafayette, Louisiana.
Case records were reviewed for the period 1955 —
1976. Twenty—six cases of Leptospirosis, aged 3 —
63 yrs. (ave. 35.3 yrs.) were found. Twenty—two
(84.6%) were male and 4 (15.4%) were female. 53.8%
had histories compatable with exposure. 72.7% oc-
curred in the months of June through October. Most
common presenting symptoms were fever (76.9%),
myalgia (65.3%), headache (46.1%) and nausea (42.37
Most common physical findings were jaundice (57.6%)
chemosis (26.9%), hepatomegaly (26.9%) and stiff
neck (11.5%). Hyperbilirubinenia was present in
69.2%, thrombocytopenia in 19.2%, mild elevations
of SCOT in 42.3%, BUN (26—240mg%; ave. 56mg.%) in
46.1% and serum creatinine (l.6—l9.5mg.%; ave. 6.8
mg.%). 88.5% of patients had abnormal urinalyses:
38.4% had bileuria, 46.1% had 2+ or greater prote—
inuria, 53.8% had pyuria, 38.4% had hematuria and
11.5% had cylindruria. Of the 15 patients with
significant renal involvement, 6 were mild (BUN 26—
43mg.%) and all but one recovered completely normal
renal function. Three presented with moderate
renal disease (ave. BUN 63mg.%, S.cr. 5.8mg.%) but
2 of these became severe enough to require dialysis.
A 1 yr. follow—up revealed normal renal function.
Six presented with severe renal disease (ave. BUN
l46mg.%, S.cr. lO.Omg.%) but dialysis was required
in only 2. Recovery was complete in the 5 cases
for which there was follow—up. Renal manifesta-
tions severe enough to raise S.creatinine was pres-
ent in 57.6% of cases. With appropriate support,
recovery can be expected even in those with the
most severe renal involvement.
MIC1)PUNCTURE STUDY OF THE POLYURIC PHASE OF GEN-
TAMICIN (G) NEPH1)IOXICITY. R. Safirstein,*
T. Kahn (intr. by S. Glabnan). Mt. Sinai School
of Med., Dept. of Me:L, New York, N.Y.
Renal failure ensues in rats during continued G
administration and is associated with polypria.
This phase of G nephrotoxicity was evaluated in
Sprague Dawley rats receiving l00—l50n/kg/day of
C for 6-14 days. Rats were studied when urine vol-
urne was at least 50% higher/day than control for 3
consecutive days. Early (E) and late (L) proximal
tubules (PT) of the same and different nephrons
were iñentified by a microinjection pipette and
punctured. Volume flow rate (VTF) and TF/p inulin
were measureS.
The appearance of the kinney surface was abrr-
mal with many nephrons collapsed and rn filtering
and others patent and filtering. BUN was 23.6±
1.96 control (C) and 62.6±6.78 G* (*p<.ol). Urine
flow fran these kidneys was greater than (C) (3.76
(C) and 9.35±.89ul/miri (G*)) at a reduced Cm
(0.84±.04 (C) areS 0.30±.03(G*)). Recovery of 3H
inulin was 96% in C areS 63% in G* following intra-
tubular injection. Mean data S.E.M., (number of
observations) fran patent tubules are:
VF TF/p SNGFR (mininun)
EPT C 17.3±.83(24) l.42±.04 24.5±1.24
G 23.5±l.40(54)* l.l4±.01* 26.6±1.56
LPT C 12.5±.57(28) l.95±.06 23.8±0.90
G 2l.l±l.50(5l)* 1.19±.02* 24.5±1.69
Renal failure during continued G administration
is associateS with a cessation of filtration in
sane surface nepbrons and diminished proximal tu-
bule fluid reabsorption in those which do filter.
Voli.ine flow rate at LPT is greater in G than C and
say play a role in the polyuria observed.
• AMELIORATION OF TPE 4 RENAL TUBULAR ACIDOSIS (RTA)
IN CHRONIC RENAL FAILURE (CRF) WITH FUROSEMIDE (F).
Anthony Sebastian and Morris Schambelan. Univ. of
California, San Francisco, Ca.
In patients with hyperkalemic hyperchloremic
acidosis (type 4 STA) associated with CRF and,
commonly, hyporeninemic hypoaldosteronism, we pre-
viously demonstrated that chronic fludrocortisone
(FC) therapy increased UK+V and net acid excretion
(MAE) and corrected hyperkalemia and acidosis. Be-
cause FC—induced salt retention may be contraindi—
cated in some patients, we evaluated the effect of
Pt
1
2
3
* <0.05, tP <0.01, P<O.0Ql; mean of values on
treatment compared to mean control.
F increased UK+V and NAE, reduced serum K+ and
increased serum TCO2. Except in the patient with
the lowest GFR, ANAE was due largely to UNH4+V.
Urine pH decreased initially but in the 2 patients
with the highest GFR, it increased subsequently as
UNH4+V increased, indicating that renal NH3 produc-
tion increased: UNH4+V correlated inversely with
serum K+ in these 2 patients (r = 0.81, p<0.O0l).
Addition of FC in patient 3 (because of postural
hypotension) further increased UK+V and NAE. Thus,
F, like FC, ameliorates type 4 RTA by stimulating
renal acidification and NH3 production.
• ACCELERATED RECOVERY OF ACUTE RENAL FAILURE BY
INFUSION OF ADENINE NUCLEOTIDES — MgC12.
Norman J. Siegel, Wayne Glazier,* Irshad Chaudry,*
and Michael Kashgarian. Yale U. Sch. of Med.,
Depts. of Pediat.,Surg., & Path., New Haven, Conn.
Previous studies have failed to demonstrate
that any agent which is given after an acute renal
injury can effectively modify the recovery process.
In the present study adenine nucleotides (AMP,
ADP, and ATP) complexed with MgCl and all other
agents were infused after 30 mm of bilateral
renal artery occlusion. Twenty—four hours later:
1) rats that received no infusion, ATP alone, or
only MgCl2 had reduced GFR (355±4Oul/min/100GmBW
vs 917±36 control, p<O.Ol), decreased REF (3550
pl/min/100GmBW) vs 5095±271 control, p<O.Ol)
and elevated FENa (O.65±.07% vs 0.l7±.04 control,
p<O.Ol); 2) rats given dopamine or phenoxybenza—
mine maintained low GFR (365±50) despite improved
RBF (4078±227); 3) rats infused with either AMP,
ADP, or ATP complexed with MgCl2 had markedly
improved GFR (606±46, p<O.Ol), increased RBF
(4289±229, p<O.Ol) and normalized FENa (O.28±.07%,
p<O.Ol).
In animals given no infusion or only MgCl2, E—M
studies showed marked vacuolization and mitochon—
drial disruption, whereas rats infused with
ATP—MgCl2 had fewer ultrastructural changes andbetter preserved mitochondria.
These data indicate that adenine nucleotides
complexed with MgCl2 when infused after an acute
renal insult significantly improve both glomerular
and tubular function and suggest that these agents
may effectively accelerate recovery following
acute renal failure.
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PROTECTIVE EFFECT OF CLONIDINE OR GUANETHIDINE IN
POST-ISCHENIC ACUTE RENAL FAILURE (ARF).Kim Solez,
Charles B. Silvia*, and Robert H. Heptinstall.
Johns Hopkins Hospital, Baltimore, Md.
ARF produced in rabbits by clamping one renal
pedicle for one hour and removing the opposite
kidney closely resembles "hypotensive" ARF in man.
Propranolol protects against this type of acute
renal failure, probably because it inhibits neuro-
genic renin release (Am.J.Path. 88:163,1977). In
the present study, two other agents with a similar
action on renin release, clonidine (C) and guane-
thidine (C), were tested on the same model. C given
i.v. 30 minutes after clamping of the renal
pedicle resulted in significantly lower serum
creatinine (Cr) levels 48 hours later (2.7 .2 mg
SEM with 30 jig/Kg C, n=6; 2.5 .3 with 150 ug/
Kg C, n=7) as compared with rabbits given vehicle
alone (6.2 1.3, n=8). When C (30 jig/Kg) was given
one hour after clamping it still had a beneficial
effect (Cr 3.4 .6, nl2, p<.O5). G given sub-
cutaneously (10 mg/Kg) 18 and 2 hours before
clamping also gave protection (Cr 2.7 .3, n7
with C alone; 2.7 .5 with C plus 30 ug/Kg C
given as before, n=8, p<.O5). In groups treated
with C or G before or during clamping, differences
in plasma renin activity or in total renal blood
flow between treated and untreated groups could
not be demonstrated during the first hour after
unclamping. Drugs which inhibit renin release
lessen the severity of ARF and, in the case of C,
are active even when given one hour after the
termination of the ischemic insult. The exact
mechanism of this effect remains uncertain.
VASOPRESSIN ESCAPE DURING EXPERIMENTAL SIADH IN ThE
DOG. V. Sreenivasan and J.W. Boylan (Intr. by D.K.
Hare). Depts. of Medicine and Physiology, State
University of New York at Buffalo and VA Hospital
Buffalo, New York.
Transient escape from vasopressin antidiuresis
has been reported in experimental SIADH (Levinsky
et al. A.J.P. 196:451,1959) and in the human condi-
tion (Bartter and Schwartz. Ain.J.Med. 42:790,1967).
We have been able to produce vasopressin escape
repeatedly in sodium-deprived dogs receiving pitres-
sin in oil (Parke-Davis O.25U/Kg q 12h) and a daily
water load of 50-80 al/Kg. Dogs come into sodium
balance in 5-7 days on a 1 mEq sodium diet. Plasma
sodium concentration ('Na) falls from normal values
of 148 to 130 mEq/L on normal sodium intake and
then to 110±2 mEq/L when sodium deprived. Escape
occurs in this range of Na and is signalled by a
sharp increase in free water excretion with urine
volume at times exceeding water intake on that day.
This results in a return of Na to the 120 mEq/L
range and the cycle is repeated. Urinary osmolari-
ty was less than plasma and reached values as low
as 50 mOsm/L.
Urinary cAMP (Schwarz-Mann radioimmunoas say) ex-
pressed as picomols/min during escape is equal to
or greater than during the pro-escape period of
hyperosmolar urine. Aqueous pitressin given at the
time of escape resulted in an increase in urinary
cAMP, a brief (30mm) increase in Uosm to equal
Posm and return to urinary hyposmolarity (45mm).
Kidneys removed during escape showed, by slice analy-
sis, isosmolar tissue water from papillary tip to
cortex.
We conclude that vasopressin escape is effected
by a block in cAMP-mediated permeability increase
of the collecting duct luminal membrane; the block
being distal to the generation of cAMP.
PLASMA OXALATE LEVELS IN CHRONIC RENAL FAILURE.
William J. Stone and Mary C. Ferguson*. Veterans
Administration Hospital and Vanderbilt University
School of Medicine, Nashville, Tennessee.
Calcium oxalate deposition is a leading cause of
visceral calcification in uremic man. Because
oxalate has not been extensively studied in uremia,
plasma oxalate levels were measured by a modifica-
tion of 3 existing methods in 11 control subjects
with normal renal function (mean serum creatinine —
1.1 mg/dl) and in 18 patients on chronic hemo—
dialysis (mean pre—dialysis serum creatinine — 16.9
mg/dl). All uremic patients were dialyzed 12 hours
per week (Gambro Lundia Major). Recoveries of
exogenous oxalate from plasma averaged 100.0% (SD -
12.1, SEM - 3.6) in controls and 92.6% (SD — 20.4,
SEM — 4.8) in uremics. Mean plasma oxalate con-
centrations were 3.9 jig/mi (SD — 1.3, SEM — 0.4) in
controls and 15.1 jig/mi (SD — 4.6, SEM — 1.1) in
uremic patients pre-dialysis. The mean ratio of
post—dialysis to pre—dialysis plasma oxalate was
0.57 (SD — 0.06, SEM — 0.02). Pre—dialysis plasma
oxalate concentration correlated significantly
both with pre—dialysis serum creatinine (r = 0.80,
p = 0.0004) and with post—dialysis plasma oxalate
level (r = 0.93, p = 0.000005) but not with pre—
dialysis BUN (r = 0.38, p = 0.16). Our only chronic
hemodialysis patient with primary oxalosis had pre—
dialysis plasma oxalates approximately twice those
predicted by pre—dialysis serum creatinines and
noted striking symptomatic improvement with each
hemodialysis. In summary, plasma oxalate levels
are elevated in uremic man in proportion to serum
creatinine and are reduced by 43% after a single
heniodialysis.
PROTECTIVE EFFECT OF d—PROPRANOLOL IN ISCHEMIC KID-
NEYS PRIOR TO AUTOTRANSPLANTATION. N. Stowe,
M. Magnusson,* J. Palleschl,* J. Ragnarsson,*
R. Gifford, Jr., R. Straffon, P. Khairallah,
Cleveland Clinic Foundation, Cleveland, Ohio.
More cadaveric kidneys could be made available
for transplantation if methods to protect kidneys
from warm ischemia are developed. We have reported
that propranolol is effective in preventing renal
ischemic damage. It was our purpose to prevent
acute renal failure by treating kidneys with beta-
blockers during the preservation period. In this
study, d, 1 propranolol, d propranolol and timolol
were used in a 60 mm ischemia model. Dog kidneys
were subjected to ischemla, placed on hypothermic
pulsatile perfusion for 24 hrs. and then autotrans-
planted with inuiediate contralateral nephrectomy.
Kidneys exposed to 60 mm of ischemia with no drug
treatment during preservation supported function
in only 33% of the dogs (2/6). When d, 1 proprano—
lol (lOOmg/l) and d-propranolol (SOmg/l) were add-
ed in separate experiments (6 each) survival rates
rose to 83% (5/6 for each). Peak serum creatinine
levels (mg%) In the d-propranolol group were con-
sistently lower than the d-l propranolol group{5.6
1.0 (S.E.M.) vs 9.3 on day 2 and 2.7
vs 9.1 O.9 on day 8 post—remplantation]. When
timolol (100mg/i) was added to the perfusate, the
survival rate was no different than the 60 mm un-
treated group. It is concluded that d-propranolol
is the active agent in preventing the development
of acute renal failure following 60 mm of ischem-
Ia. The beta-adrenergic properties of d—l propra-
nolol or timolol may not be as essential in pre-
venting the deleterious effects of ischemia as are
the "membrane stabilizing" properties of d-
propranolol.
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RISK FACTORS FOR RENAL FAILURE FOLLOWING
MAJOR ANGIOGRAPHY. R. Swartz, J. Rubin,
B. Leeming,* and P. Silva. Departments of
Medicine and Diagnostic Radiology, Beth
Israel Hospital and Harvard Medical
School, Boston, Massachusetts.
Acute renal failure may follow contrast
agent administration during angiography,
but the frequency and circumstances of its
occurrence are not well described. In a
review of 109 consecutive abdominal angio—
graphy procedures, comparing patients who
developed acute renal failure with those
who did not, we found a 13% incidence of
acute renal failure which was severe in
one third of cases and was associated with
a high mortality even though renal func-
tion usually recovered. The incidence of
acute renal failure was significantly
higher in the presence of renal insuffici-
ency, liver function impairment, diabetes
mellitus, hypoalbuminemia, and proteinuria
at the time of angiography. Furthermore,
the development of renal failure correla-
ted with the number of risk factors pre-
sent. Factors not associated with renal
failure were dose of contrast agent, acute
reactions, dehydration, hyperuricemia, and
selective renal artery injection. It is
concluded that angiography has a higher
risk when renal and/or hepatic excretion
of contrast agent is impaired, because the
inherent nephrotoxicity of the agent
appears to be enhanced by mechanisms other
than those involving hemodynamic reaction,
uric acid, or direct renal administration.
PREDICTING ANEMIA (A) FROM BUN IN CHRONIC RENAL
FAILURE (CRF). G. Topf P. Jenkins, F.D. Gutmann,
A. RimrnC. Mt. Sinai Med. Center and Med. College
of Wisconsin, Milwaukee, Wisconsin.
The question is frequently raised in patients
(pts) with CRF as to whether a given degree of ane-
mia is due only to CRF. Though a general relation-
ship between the level of BUN and hematocrit has
been found, it is not precise. One might expect a
closer relationship between the degree of anemia
and other indices of renal function, as creatinine
clearance (Ccr) or plasma creatinine concentration
(Pcr) To evaluate this possibility, we retrospec-
tively studied 72 pts with CRF (Ccr 4—47 ml/min)
over a 5 year period in whom contributing causes of
anemia were excluded. All 36 males, aged 20-93 yrs
(mean 63 yrs), and 36 females, aged 18-9k yrs (mean
63 yrs), had stable CRF when evaluated. Because
accurately measured Ccr was not available for all
patients and since those that were performed showed
a 0.95 correlation with Ccr estimated by the equa-
tion Ccr = (lkO—age) (weight in kg)/Pcr x 72, we
used the estimated Ccr, ncr, or BUN as an indepen-
dent variable and hemoglobin (HGB) as the dependent
variable. HGB was found to correlate better with
BUN than with Pcr or Ccr. The correlation was lin-
ear and higher for pts < 60 yrs (n—2k, r=0.75, pr
0.01) than for pts > 60 yrs (n48, r=O.5l , p< 0.01).
Derived formulae for the relations, to include 2
S.D. of the expected, are MGB=13.36 - 0.043 x BUN
for pts <60 yrs and HGB=12.69 — 0.032 x BUN for
pts > 60 yrs. It appears that BUN is a better pre-
dictor of HGB in CRF than cr or estimated Ccr,
with a higher correlation for pts <60 yrs than 
60 yrs. Derived formulae may allow exclusion or
consideration of non-CRF factors in evaluating ane-
mia in pts with CRF.
Abstraets
THYROID FUNCTION(TF) IN CHRONIC RENAL FAILURE(CRF):
EFFECT OF TYPE AND DURATION OP DIALYSIS. K. yen—
katachalam,* David L. Thomson,* Francis Dumler,*
Saeed M. Zafar,* Nathan W. Levin, Henry Ford Hosp-
ital, Department of Medicine, Detroit, Michigan.
TF abnormalities suggesting hypothyroidism(HTH)
occur in both non—dialyzed(ND) and dialyzed CRF pa-
tients. To assess the effect on TF of type and dur-
ation of dialysis, several indices were measured in
different groups of CRP patients(107). Seventy per-
cent of ND patients, 23.8% of patients hemodialyzed
(HD) for <lyr(HDA), 63.6% of patients lTD for l—2yr
(11DB), 65.5% of patients RD for >2yre(HDC) and
66.6% of patients on peritoneal dialyeis(PD) had
biochemical evidence of 11TH. Mean total T4(T4) and
mean free thyroxine index(FTI) were below normal
but not significantly different in ND, 11DB, MDC and
PD. In ND there was a significant negative correla-
tion between renal function and T4 and FTI. In HDA
T4 and FTI were normal and significantly higher
than in all other groups. Mean total T3(T3) was be-
low normal but not significantly different in ND
and PD. T3 was in the low normal range and not sig-
nificantly different in HDA, RDB, and MDC but sig-
nificantly higher than in ND and PD. Mean TSR was
in the normal range in all groups but was lower in
HDA than in the other groupe. Duration of PD did
not influence TF unlike MD. These data suggest that
biochemical evidence of HTH occurs commonly in ND—
CRF and its degree correlates with the severity of
renal failure. TF improves during the first year of
MD but this improvement is not seen with PD. TF de-
clines again with HD continuing beyond lyr. TSH in
the normal range despite biochemical evidence of
HIM suggests a hypothalamic—pituitary defect in MD—
CRF and dialyzed patients. TF in CR1 is influenced
by uremic state and type and duration of dialysis.
ACUTE RENAL FAILURE IN ROCKY MOUNTAIN SPOTTED
* . *FEVER. David H. Walker, Barbara C. Cain, and
William D. Mattern, Univ. of N. C. Schl. of Med.,
Depts. of Path. & Med., Chapel Hill, N.C.
We reviewed the clinical and pathological data
in ten fatal cases of Rocky Mountain Spotted Fever
and re—examined histologic sections of kidney tis-
sue using an immunofluorescent staining method
specific for Rickettais rickettsii. All ten pa-
tients presented with acute renal failure, and
light microscopy revealed multifocal perivasculsr
interstitial nephritis which was most prominent in
the cortico—medullary junction and in the outer
medulla. In seven cases, rickettsise were demon-
strated in the areas of vasculitis by immunofluor—
eacenca. Although coagulation abnormalities com-
patible with the syndrome of disseminated intra-
vascular cosgulation were noted in two caaea, vas-
cular thrombosis was noted rarely, and only in
foci of vasculitis where it presumably occurred as
a consequence of local endothelial damage. No
glomerular lesions were aeen.
Rickettsial—induced vaacular injury led to acute
renal failure by several mechanisms. Intravascu-
lar volume depletion early in the course resulted
in reversible, pre—renal azotemia. Transient hypo—
tenaion in mid—course produced oliguric acute
renal failure. Myoglobinuria could nut be impli-
cated as a cause despite the fact that almost all
patients present with severe myalgias and muscle
tenderness and striking elevations of muscle en-
zyme concentrations have been documented in sever-
al cases. In fulminant cases, pre—terainal circu-
latory collapse was associated with coma and oh—
guns. The interstitial nephnitia appeared to con-
tribute to the acute renal failure in several of
the cases.
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RENAL GLUCOSE TRANSPORT IN UREMIC DOGS. S. F. Wer.
R. W. Stoll,* and J. W. Boynar, Jr.* Dept. of
Medicine, Univ. of Wisconsin, Madison, Wisconsin.
In order to examine the tubule mechanism of re-
nal glycosuria in advanced chronic renal failure,
clearance and micropuncture studies were performed
in 9 remnant kidney dogs (RK) induced by 2/3 - 5/6
liciation of left renal artery followed by contra-
lateral nephrectomy. The animals were uremic with
mean BUN of 74 and plasma creatinine 3.9 mg/dl.
All animals were studied before and after 10%
volume expansion (yE) and the results were compared
with 9 normal dogs (N).
Grou GFR P FEG SNGFR PT DT
ml/min mM % nl/min TF/PG RF5 TF/PG RE6
N
C
VE
32.3
35.8
5.72
4.99±
0.27
0.37
67
73
0.28
0.59±
0.18
0.47±
C 11.3 5.29 0.75 127 0.27 0.20 0.17 0.05
VE 12.4±4.75± 3.98-!- 141 0.51÷ 0.42± 0.28 0.14±
P=Plasma; G=Glucose; FE=Fractional excretion;
SN=Single nephron; PT=Proximal tubule; DT=Distal
tubule; TF=Tubule fluid; RF=Remaining fraction;
CControl; -i-P < 0.05.
DI micropuncture disclosed a significant C
reabsorptive site in the intermediate segment (IS =
between late PT and DT) in addition to PT. Even
though filtered load of G was much greater in RK,
glomerulo—tubular balance for G was well maintained
and VE had a similar effect on PT in both groups.
However, significant glycosuria after VE occurred
only in RK, in part due to incomplete G reabsorp-
tion in IS in the face of increased C delivery.
Thus, IS plays a significant role in regulation of
G excretion when C delivery to IS is increased.
BICARBONATE REABSORPTION (R) IN GLYCEROL(G) INDUCED
ACUTE RENAL FAILURE (ARF) IN RATS. C Westenfelder,
G Arevalo W Earnest and NA Kurtzman (intr by L
Gutierrez). Univ of Illinois, Chicago, Illinois.
We showed previously that rats and dogs with
chronic renal failure exhibit enhanced HCO R. Since
few studies of renal function and none of ena1 H+
secretion in experimental ARF are available, the
following experiments were performed. Eight non-
dehydrated rats with mild ARE (24 hr post 50%G, 10
ml/kg i.e.) showed, compared to 6 controls (C), a
50-70% reduced GFR. During HCO loading TmHCO3/GFR
(25. 5±1.4 vs 36.3±1.9mEq/1) an HCO3R/NaR (19.8±1.2
vs 25.9±0.8%) were significantly lower. Fractional
excretion (FE) of Na, Cl, K and P0 were increased
in ARE. Urine-blood (U-B) pCO2, Up and UHC0 were
comparable to C. To eliminate high PTH leve1 as a
cause of lowered TmHCO3, 5 rats with ARF were thy-
roparathyroidectomjzed (TPTX) and compared to 5
TPTX rats without ARF. TmHCO3 in ARF-TPTX rats was
significnatly lower and FEPO4 higher than in C—TPTX
rats; U-BpCO (urine pH>7.6) was not different.
Five ARE rat infused with neutral P0 (UpH 5.1 —
7.2) raised U-B pC0 normally. These ata demon-
strate a significant proximal H+ secretory defect
in ARF. This defect is likely part of a general
disorder of proximal tubular transport which is the
functional expression of the anatomic defect com-
monly noted in this model. Distal H+ secretion is
intact, suggesting that cortical collecting duct
function is intact at this stage of ARE.
COMPARISONS OF INTRARENAL TOBRA14YCIN AND CENTA-
MICIN KINETICS IN HEALTH AND DISEASE. A. Whelton,
0.0. Carter,* T.J. Craig,* D.V. Herbst,* W.G.
Walker. Johns Hopkins University School of Medi-
cine, Baltimore, Md. and FDA, Washington, D.C.
Nephrotoxicity associated with aminoglycoside
administration is a consnon and well recognised
clinical therapeutic hazard. Our present studies
were designed to provide an in-depth comparative
analysis of the intrarenal kinetics of tobramycin
and gentamicin in healthy canine kidneys (162 for
tobramycin; 94 for gentamicin) and severely dis-
eased human kidneys (23 for tobramycin; 13 for
gentamicin) as an approach to providing informa-
tion of toxicologic and therapeutic utility. Since
aminoglycoside toxicity is a dose and duration
related phenomenon, the most important finding was
the demonstration that, throughout the therapeutic
range of 1-7 pg/mi of drug, renal cortical genta-
micin concentrations were consistently higher than
those measured for tobramycin (p<O.Ol). This, in
large part, reflects greater proximal tubular
accumulation of gentamicin than tobramycin which
is of potential importance in relationship to the
compounds' nephrotoxicity. Competition for prox-
imal tubular organic base or acid transport, by
quinine or cephalothin administration respectively,
did not influence cortical tobramycin concentra-
tions. Amino acid infusion did, however, reduce
cortical tobramycin accumulation. In diseased
renal parenchyma tobramycin demonstrated slightly
higher renal cortical (p<O.O5), medullary (p<O.Ol)
and papillary (p<O.Ol) drug concentrations than
those noted with gentamicin, a matter of thera-
peutic importance in the management of bacterial
infections complicating the clinical setting of
severe renal disease.
ISCHEMIC NEPHROPATHY: A Kf PHENOMENON? Robert H.
Williams*, P. Darwin Bell*, Charles Thomas*, Luis
0. Navar, (intr. by Robert 0. Luke), Univ. of KY
Med. Ctr., Lexington, KY and Univ. of ALA Med.Ctr.
Birmingham, ALA.
Controversy continues to exist as to the mech-
anism by which acute renal failure is maintained
following an ischemic episode. The objective of
the present study was to reevaluate the relative
contribution of blood flow changes, blood flow
distribution and proximal tubule pressure changes
to whole kidney inulin clearance and single neph-
ron glomerular filtration rate (SNGFR). Seventeen
dogs were studied in which renal blood flow (RBF)
and renal blood flow distribution were assessed
before clamping and 24 hours after total unilat-
eral ischemia of 60-90 minutes duration utilizing
the electromagnetic flowmeter and microsphere
technique respectively. RBF averaged 3.4±0.95
(S.D.) mi/mm/gram in the control period and did
not change appreciably following the ischemic epi-
sode (3.34±1.15 mi/mm/gram, P>0.5). Outer cor-
tical blood flow decreased slightly from 41±7% to
36±9% (P<0.05). SNGFR was highly variable from
one animal to the next and ranged from 0 to 78 nh
mm (Mean 40) but correlated well with Cm which
ranged from 0 to 0.56 mi/mm/gram (Mean 0.27) sug-
gesting that backleak in the early segments of the
proximal tubule was not a major component in this
model of ischemic acute renal failure. Proximal
tubule pressure averaged 19±4 mmHg and was not
changed from the control values of 19±3 mmHg.
These studies suggest that the decrease in Cm in
ischemic nephropathy in the dog is a result of a
primary reduction of filtration secondary to a
decrease in the hydraulic permeability or surface
area of the glomerular capillary membrane.
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• MEDULLARY COLLECTING DUCT (MCD) FUNCTION
IN THE REMNANT KIDNEY. D.R. Wilson and H.
Sonnenberg*. Depts. of Med. and Physiol
University of Toronto, Toronto.
MCD function was studied by direct
microcatheterization in normal rats (stage
I), remnant kidney (stage II), remnant
kidney after contralateral nephrectomy
(stage III) and normal kidney after contra—
lateral nephrectomy (stage III control).
Sodium (TF/PNa/In), potassium (TF/PK/Ifl),
water (IF/PIn), and solute (TFosm) reab-
sorption were measured along the MCD dur-
ing hydropenia and after an acute saline
load (10% body wt). MCD function in stage
II was similar to stage I except for in-
creased fluid entry into the duct (reduced
TF/Pjn), p<O.05). In stage III with mild
uremia, the fractional reabsorption of Na
and H2O along the MCD was reduced (p<O.05).
The % filtered K entering the MCD was in-
creased in stage III (53% compared to 16%
in stage II, p<0.Ol) but was not altered
along the duct. After an acute saline
load, Na and H20 reabsorption in the MCD
were inhibited in stage II and III. Analy-
sis using linear regression or paired MCD
samples gave similar results. Conclusions:
1) Na and H20 reabsorption are decreased
in MCD of stage III kidneys, 2) increased
fractional K excretion in stage III is due
to decreased reabsorption proximal to the
MCD, 3) acute saline loading inhibits Na
and H20 reabsorption in the MCD of both
remnant and normal kidneys.
RENAL METABOLISM
FUROSEMIDE POTENTIAED GENTAMICIN NEPHROTOXICITY:
EARLY DETECTION BY MONITORING OF URINARY ENZYMES.
R. 0. Adelman,* G. Conzelman*, w. Spang1er, and
G. Ishizakj*. Sch. of Med. and Vet.
Med. U. of Cal., Davis, Ca. (introduction by
T. Depier.)
The hypothesis that furosemide (F) enhances
the nephrotoxicity of gentamicin (GN) was examined
in a dog model.
GN 10 mg/kg and furosemide (F) 2 mg/kg were
given IN every 8 hours for 9 days. Mean initial
weight loss of animals was 4.2%. Serum creatinine
rose on day 5 [1.17±.15 mg/dl vs furosemide con-
trol (FC) of 0.81±.05 mg/dl].* BUN rose on day 6
[49.8± 7.5 mg/dl vs (FC) of 22.1± 1.4 mg/dl].** Ele-
vation of BUN and serum creatinine values was ear-
lier and more marked than in dogs reported previous-
ly (Kid. Int. 10:493, 1976) who were given GN alone
[elevated serum creatinine by day 6, 0.9±.08 mg/dl
vs (C) 0.75±.03 mg/dl*; Elevated BUN by day 8, 24±
3.5 mg/dl vs (C) 16±.8 mg/dl*] Serial percutaneous
renal biopsies documented that when F was given
with GN there was earlier and more severe renal
injury with hyaline droplet degeneration and proxi-
mal tubular cell necrosis. Increased urinary en-
zyme activities were the earliest sign of biopsy
confirmed renal injury. Beta glucuronidase rose
by day 2 [79±24.9 vs (FC) 31±1.7]**° and murami-
dase by day 3 [22±9.3 vs (FC) 2.6± 1.41*.
These studies suggest that the nephrotoxicity
of GN is potentiated when GN and F are administered
together. Elevated urinary enzyme activities may
provide an early clue to the onset of renal injury.
* p < .05
** p < .01
mean enzyme activity SEN expressed as U/mg
of urinary creatinine.
• IN VITRO RESISTANCE TO INSULIN STIMULATION OF AMINO
ACID TRANSPORT IN ACUTELY UREMIC RATS. Watson C.
Arnold,* and Malcolm A. Holliday. Univ. of Cali-
fornia Med. Ctr., Dept. of Pediatr., San Francisco,
California.
To determine if tissue resistance to insulin-
mediated accumulation of intracellular amino acids
exists in uremia, we investigated the effect of in-
sulin on the distribution ratio (DR) of alpha amino
isobutyric acid (AI8) in acutely uremic rats. The
DR of AIB was measured in rats 48 hours after ne-
phrectomy and compared to sham operated controls in
gastrocnemius muscle, liver and diaphragm. Half
the rats were given 4 u/kg of insulin and half re-
ceived normal saline. Insulin increased the DRs in
all tissues of control rats but it did not increase
the DR5 in the gastrocnemius of uremic rats, and
its effect was decreased in the diaphragm of uremic
rats. The liver of uremic rats had high OR5 in
those rats who did not receive insulin.
Effect of Insulin on Distribution Ratio of AIB
Control Uremi.c
Insulin 0 4 0 4
Gastroc 2.83± .4 9.20±2.9 2.33± .4 2.49± .2
Diaph
Liver
4.56± .6
9.49±1.8
25.70±9.2
31.13±3.6
7.49± .9
22.31±2.9
12.83± .8
29.26±7.0
Similar effects were observed in rats given 2u/
kg of insulin, in rats studied 24 hrs. post neph-
rectomy and in rats given glucose with insulin.
The rats had normal concentrations of serum Na,
normal pH, and a normal response of blood sugar to
insulin. We conclude that resistance to insulin—
mediated amino acid transport exists in the skele-
tal muscle of acutely uremic rats. This resistance
may contribute to the muscle wasting seen in many
uremic patients.
EFFECTS OF NICOTINAMIDE ON RENAL ACID AND ELECTRO-
LYTE EXCRETION. M.Belladonna*, J.Preuss*, and H.
Preuss. (Intr by G.E.Schreiner) Georgetown Med.Ctr.
Washington, D.C.
Little is known about the renal effects of nico—
tinamjde (N). Why it enhances urine volume Of) and
ammonium (NH) excretion is unexplained (J Lab
Clin Med 72,370,1968). We gave a single dose of N
either orally or IP (lmg/lgBW) to rats and found
the following significant changes over 16 hrs: Com-
pared to baselie-V(f9l+%), titratable acid (TA)
(p137%) and NH4 (r2l4%). N rats lost twice as
much BW as controls. Arterial pH and (HCO3 ) and
urine pH were not altered. kidney slices removed
from rats 8 and 12 hrs after N showed significant-
ly augmented ammoniagenesis (PNH3) in vitro
whether glutamine or glutamate was substrate. No
augmentation was seen as early as 4 hrs or as
late as 16 hrs after N. Since N augments renal NAD/
NADH within 4 hrs, this cannot explaint NH3. In
contrast to NH3, Q02 in slices decreased after N.
Temporal studies showed that a marked diuresis,
saluresis, and kaluresis preceded augmented NHj.
This appeared to be a tubular response to N as
the significant increase in creatinine excretion
(tlO%) could not totally explain all these find—
ing. Na, K and H20 replacement failed to decrease
NH4 produced by N. Chronic N administration
caused excess acid excretion for 3 days but en-
+hanced Na and K for only 2 days. N enhanced NH4
and IA further in rats excreting excesses from
acute and chronic NH4CI loading. These experi-
ments show that N can enhance H+ excretion in the
absence of acidosis, volume depletion and elec-
trolyte depletion and may work similar to furose-
mide (AJP 232, F397,l977). N is not the direct
precursor for NH3
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• ThREE-DIMENSIONAL CHARACTERISTICS OF THE MITOCHON-
ORION OF THE RAT NEPHRON: A REEVALUATION OF ThE
CHONDRIOME CONCEPT. M. Bergeron, D. Cuérette* and
0. Thiéry*. Dent of Physiology, Université de
Montréal, Montréal, Québec and Dept of Protection,
CEN, Fontenay-aux-Roses, France.
The introduction of a new block-staining techni-
que has made possible the histological observation
of thick sections (0.5 - 1.S pm) with a standard
transmission electron microscope (80 - 100 Ky)
Our data suggest the existence of a very few mito-
chondria per cell, possibly only one. Rat kidneys
were fixed by perfusion; pieces of tissue, 1-mm
thick, were stained in a solution of lead and
copper citrate and post-fixed with osmium tetroxide
(Rev. Can. Biol. 35, 211, 1976). In sections of
0.5 pm, mitochondria of the proximal tubules ap-
peared as in thin sections. However, many no lon-
ger have the rod-shaped aspect; true branching ia
evident and many lateral connections can be seen.
Combined with stereomicroscopy, the thick-section
technique permits a three-dimensional view of these
organelles: mitochondrial circonvolutions were
observed to anastomose and to extend interdigita-
tions in various directions of the cytoplasm. In
the distal nephron, the chondriome has the appear-
ance of central lamina, irregularly corrugated to
which are attached pseudopods which extend towards
various cytoplasmic areas. The demonstration of
multiple links between mitochondria suggests the
existence of a single ramifying chondriome. A new
model for the mitochondrion of the proximal and
distal convoluted tubule cells is proposed.
• RENAL PAPILLARY CYCLIC AMP: A MORE SENSITIVE INDEX
OF ADH ACTIVITY. M. Blat S. DeWitt? J.N. Forrest Jr.
(intr. by F. Finkelstein), YsleUniv., New Naven,Ct.
Although in vitro data indicate that cAMP me-
diates the cellular action of ADH, it has been dif-
ficult to demonstrate a consistent rise in UV or
plasma (P) cAMP after ADH. Furthermore,no study has
compared in vivo changes in UV and PcAMP with renal
papillary cAMP after ADH. Therefore methods were
devised to measure both in situ renal papillary tip
(RPT) cAMP (RPT snap—frozen 3—5 sec. after kidney
exposure) and serial changes in UV and PcAMP during
ADM infusion. During clearance studies in control
Brattleboro (DI) rats undergoing water diuresis
(n=14), no change in UV or PcANP occurred. In DI
rats (n=15) receiving low dose Pitressin infusion
(50 pU/mm), V decreased (62 to 14 p1/mm) and U0
increased (185 to 677) with no increase in BP or am
UN5V. PcANP increased slightly (42±3.7 to 49±4.3;
p&OO5) while UVcAMP (58±4 to 68.3±10 pm!ml/GFR)
was unchanged after ADH. In contrast, RPT cAMP was
136% higher in the ADH treated group (35.7±3.6 pm!
mg protein) compared to C (15.1±1.3; p<.OOl). This
increase in RPT cAMP was similar to that found in
normal (21.4±2.5 to 32.6±.35) but not DI rats (17.5
to 20.2±1.4) after overnight dehydration.
DDAVP (3.3 pU/mm) infused into DI rats (o—6) pro-
duced similar changes in V and U with minimalOsmincreases in PcAMP and UVcAMP but s marked increase
in RPT cAMP (31.9±4.8; p<.OO5 compsred to C). We
conclude; 1) RPT cAMP increases to conparable
levels following endogenous and low dose exogenous
ADH. 2) Although smell rises in UV and PcAMP oc-
curred after AON and DDAVP, changes in RPT cAMP
proved to be the most sensitive biochemical index
of ADH activity, perhaps due to a low permeability
of collecting duct cells to cyclic nucleotides.
• INHIBITORY EFFECTS OF LEVODOPA ON ThE RENAL TIJBU-
LAR EXCRETORY TRANSPORT OF URIC ACID AND OXYPURINES
Ibuglas Bierer and A.J. Quebbemann, Dept, of Phar-
nucology, Univ. of Minnesota, Minneapolis, MN.
55455,
Levodopa (L-IOPA) has been reported to produce
16'peruricenia in man, The Sperber in vivo chicken
preparation was used to investigatethFfects of
L-DOPA on the renal tubular excretory transport of
uric acid WA), This nethod, utilizing the renal
portal circulation of an unanesthetized chicken,
pernits the infusion of l4C-IJA directly to the
peritubular network of the ipsilateral kidney. An
estimate of the excretory transport of l4C-UA is
made by comparing the difference between the amount
of 14C-UA excreted by the infused and non-infused
kidneys, During the control period, l4C-UA was
transported across the renal epithelium at a rate
of about 60% that of simultaneously infused p-
aminohippuric acid or tetraethylammonium, During
the simultaneous infusion of 14C-UA and L-DOPA
(8.47 pnol/min) the tubular excretory transport of
14C-UA decreased by 31%, Oral administration of
2.3-2.5 nunol/kg L-DOPA resulted in a 29% decreasein 14C-UA transport 3-5 h after L-DOPA administra-
tion. The effect of L-WPA on the tubular excretory
transport of UA synthesized within the kidney from
Irpoxanthine (MX) or xanthine (X) was also deter-
mined, Infusion of 8,47 pmol/min L-DOPA decreased
the tubular excretory transport of renally synthe-
sized l4C-IJA by approximately 45% during the infu-
sion of 14C-HX or 14C-X, These data suggest that
under the above conditions L-IXDPA inhibits the re-
nal tubular excretory transport of both preformed
ilk and UA formed from oxypurines within the tubular
cells, (Supported in part by USPHS Grant AM1414S).
• RELATIONSHIP OF FREE FATTY ACID (FFA) METABOLISM TO
AMMONIACENESIS IN THE RAT KIDNEY, 3. Blondin,
3. Delmez*, and E. Rutherford, Renal Div., Wash. U.
School of Medicine, St. Louis, Mo. 63110.
Ammonisgenesis is depressed by high concentra-
tions of (FFA) in the dog (AJP 231:880, 1976). We
observed that the rst remnant kidney (RK = 3/4
nephrectomy) preferentially takes up and oxidizes
FFA. These two findings suggested that the altera-
tions in FFA handling by the MC could adversely
affect ammoniagenesis and thereby contribute to the
scidosis of uremia. Glutsmine and palmitste uptake
snd oxidation as well as ammonisgenesis were
measured in renal cortical slices taken from rats
with normal kidneys (NE) and MC. Increasing
palmitate concentration from 0.3—6.0 mM did not
depress glutamine uptake, oxidation or ammonia—
genesis in either group. Furthermore, blocking
palmitste oxidation with (+)decsnoyl carnitine did
not enhance glutamine uptake, oxidation or smmonis—
genesis, even though palmitate oxidation sod 9—
hydroxybutyrate production were decreased by 50%.
On the contrary, NE sod RK from acidotic animals
demonstrated an incresse in palmitate oxidation
and smmonisgeoesis.
NE ________
________
pH 7.44
Palm. Oxid.* 0.95
NM3 Prod. ** 347
* pmoles/Gm dry wt./hr.; ** pmoles/gm wet wt./hr.
These data suggest that the increased FFA oxidstion
observed in the MC of rats is not responsible for
the impaired adaptation in smmonisgenesis observed
when kidney mass is decreased.
NE + HC1
7.34
2.28
45.3
RE
7.45
3.76
30.3
RE + HC1
7.27
10.73
53.4
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• OPERATION OF THE PURINE NUCLEOTIDE CYCLE (PNC) IN
THE INTACT RAT KIDNEY DURING INCREASED NH3
PRODUCTION. Ronald T. Bogusky, Karen A. Steele*,
and Leah N. Lowenstein. Boston University School
of Medicine, Boston, Mass.
The renal PNC catalyzes the formation of NH3
from aspartate. In order to assess the physio-
logic significance of the PNC in vivo, rats were
fed either 20 mmoles NH4C1!kg for 2 days by gavage
or a 1C1 deficient diet for 10 days. Their kidneys
were freeze—clamped, then analyzed for
nucleotides and other metabolites, as follows
(n>6, each mean value):
Control NH4C1—fed K+ deficient
NH3t 5.01 O.33g 8.60 0.85* 17.0 1.9*
PNPt 1.22 0.16 2.18 0.26* 2.59 0.14*
1MPh 38.2 8.0 81.4 15* 164 37*
SA1IP 16.7 2.4 7.18 1.3* 4.52 0.64
Aspartatet2.62±O.1 2.58±0.2 3.30±0.4
*p<O,05, experimental vs control; t:iimoles/g dry
weight; hI:nmoles/g dry weight; IMP:inosine mono—
phosphate; SANP:adenylosuccinate; :51550 SE
Total ademine nucleotide content increased
during acid—feeding and JC deficiency. Other
metabolites that changed in concentration included
increases in adenosine, ATP, ADP, and lysine, and
decreases in inosine and 0KG. The rise in IMP
and fall in SA11P confirms that SAMP synthetase is
a rate—limiting enzyme in the PNC.
The results provide strong evidence that the
PNC operates in the intact kidney and plays a
role in increased NH3 production.
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• SPONTANEOUS FANCONI SYNDROME WITH ACIDOSIS IN DOGS.
K.C. Bove,T. doyce' R. Reynolds' M. Goldschmid%
and S. Seqal. School of Veterinary Medicine,
University of Pennsylvania and Childrens Hospital
of Philadelphia, Philadelphia, Pa.
Seven doris of the Basenji breed have been
found with Fanconi syndrome without cystinosis.
Clearance studies reveal normal GFR in 5, moderate
reduction in 2; reduced reabsorption of glucose
(av. 68 % of filtered load); reduced Tm for glucose;:
reduced reabsorption of phosphate (av. 59.8% of
filtered load); reduced reabsorption of sodium
(av. 89% of filtered load). Elevated urinary excre-
tion of potassium, bicarbonate, protein and uric
acid was found. Arterial blood gases were abnormal:
Ph 7.34, PCO2 25.8, HCO 13.5. Other plasma chem-
istries and e1ectrolyte were normal. A generalized
aminoaciduria was found in all dogs except 1 with
di -basic aminoaciduria and cystinuria. In vitro
uptake of lysine, glycine and alpha methylgiucoside
(AMG) by kidney slices was 50% of normal. An in
vitro uptake defect for qlycine was found in slices
of jejunum, while lysine and AMG uptake were normal.
Histopathology is not remarkable exceot for enlarg-
ed nuclei in some renal tubule cells. Four of the
dogs died suddenly with renal failure due to
papillary necrosis. High frequency of this syndrome
in this breed plus 1 or more cormeon ancestors
suggests a genetic disease. These dogs provide a
new unique model for study of impaired transport
by renal tubule cells.
• SEQUENTIAL RESPONSE OF UREA AND WATER TRANSPORT
TO VASOPRESSIN. Christos P. Carvounis, Sherman
D. Levine, and Richard M. Hays. Albert Einstein
Coil, of Med., Dept. of Med., New York, N.Y.
In epithelia such as toad bladder, vasopressin
has multiple effects, stimulating reabsorption of
water, urea, sodium and lipophilic solutes. While
all actions appear cyclic 1,14P—mediated, separate
adenylate cyclase—cAMP systems appear to be in-
volved (Levine et al, J. Clin. Invest. 58:980,
1976). The present studies indicate that in the
case of water and urea, the cyclic nucleotide sys-
tems have significantly different sensitivities to
vasopreasin, and are activated in sequence as hor-
mone levels increase, Vasopressin's effect on
water flow (SW) and urea transport ( urea) in
half bladders receiving low (0.5—1.0 mU/mi) argi—
nine vasopressin were compared to maximum rates in
paired halves receiving saturating (86 mU/ml)
vasopressin. At 0.5 mU/mi, urea was 40%, and
LW only 5% of maximum; at 1.0 mU, d urea was 70%
and 11W 10% of maximum. This difference in sensi-
tivity remained when oxytocin and dDAVP were em-
ployed. Cyclic AMP, however, produced virtually
equal urea and water responses. In contrast to
11 urea, the increase in transport of dilantin, a
lipophilic solute, responded identically to that
of water after vasopressin or cAMP.
Our findings strengthen the evidence that in-
dependent systems regulate ures and water trans-
port, and that the urea system is more responsive
to vasopressin. Since water and urea transport
responded equally to cyclic AMP, it would appear
that an early step in the urea transport system
is responsible for its greater sensitivity.
• REGULATION OF Na REABSORPTION AND GFR BY LACTATE
IN THE ISOLATED PERFUSED RAT KIDNEY. Julius 2.
Cohen, Louise S. Merkens & OrJan W. Peterson.
Univ. of Rochester, Rochester, N.Y.
The effects on renal function and metabolism of
the addition of a single substrate, L(+) lactate
(0—8.3 mM), without competition from exogenous sub-
strates, was determined. Rat kidneys were perfused
for 75 mm (120 mm Hg, 38°C, pH"7.4) with KRB con-
taining 6% of a specially prepared substrate—free
albumin. When no substrate was present (rates are
means, g1.mjnl), GFR=365±16pl; %T_Na5141%; PFR
27±lml; Q_O22.85±O.3l pMol. At [lactate]O.T3
M, %T—Na increased to 87±2% with no significant
change in GFR. Thus, this low [lactate]p can
raise the level of whole kidney glomerulo—tubular
balance. Increases in mean [lactateip to i.6, 3.6
and 8.3 mM resulted in progressive elevations of
GVR to a maximum of 710—80311 without a change in
PFR. Thus GFR is also substrate—dependent but re-
quires a higher [lactate] than %T—Na. ince
%T—Na remained constant (85%) absolute T—Na
increased with GFR as mean lactate concentration
was raised. The correlation between T_Na+ and
Q—O2 was low (r.58). By contrast, there was a
significant linear eorrel.tion between actate
oxidation rate and T-Na: T—Na26+ b5 QAc (p<.OOl;
r=0.SS). Thus: the QO2 required for lactate oxi-
dation is more selectively coupled to T—Na than is
the Q—02 required for oxidationof endogenous sub-
strates. Lactate may regulate T—Na by selectively
providing ener and carbon not available from en—
dogenous substrates. Lactate may also be co—trans-
ported with Na+ and/or increase the resistance of
the paracellular shunt path reducing the backflux
of Na. NIH—AM036O2; Genesee Val. Heart Assoc.;
Natl. Kid. Found.
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• THE ROLE OF THE GUT IN THE DELIVERY OF HEPATIC
GLUCONEOGENIC PRECURSORS IN UREMIA, J. Delmez*,
3. Blondin, S. Klahr, and E. Rutherford, Renal
Div., Wash. U. School of Medicine, St. Louis, Mo.
Glucose intolerance in uremia is attributed in
part to impaired peripheral glucose utilization.
The role of increased hepatic glucose production in
this glucose intolerance has not been resolved.
Hepatic glucose production could be increased due
to greater substrate delivery or hormonal influ-
ences (1' glucagon). No significant differences in
peripheral serum concentrations of the major hepa—
tic glucose precursors, except for lactate, have
been noted. To evaluate the potential contribution
of substrates via the portal vein (which normally
accounts for greater than 60% of the hepatic blood
supply), 14 sham—operated normal rats and 13
animals made uremic by a 3/4 nephrectomy were
studied two weeks after surgery and after 48 hrs.
fast. Samples of whole blood (B) and serum (S)
were obtained from the portal vein and aorta under
light ether anesthesia. Alanine (ala), glutamate
(glta), glutamine (gltm), lactate and pyruvate were
assayed fluorimetrically. Data expressed as
nmoles/ml (T±s.e.m.) are shown below (paired t
analysis*); NORMAL UREMIA
Aortic Portal Aortic Portal
Ala(S) 267±35 NS* 317±38 279±30 p<O.O25 361±37
Glta(B) 182±29 NS 173±28 171±25 p<O.OO1 232±28
Gltm(S) 565±36 p<O.01 425±40 467±52 NS 415±46
Significant contributions of both ala and gita were
made to the portal vein by the gut in the uremic
animals whereas in the normal animal the only sig-
nificant change in substrate concentration across
the gut was extraction of gltm. Thus, there is a
significantly greater delivery of glucose precur-
sors by the gut to the portal vein in uremic rats.
INHIBITION OF DOPAMINE—8—HYDROXYLASE (DBH) BY PRA-
ZOSIN HYDROCHLORIDE. R.P. Frigon,* J.R. Samples,*
and R. A. Stone. Dept. of Med.. Univ. of Calif.
and VA Hospital, San Diego, California.
Prazosin hydrochloride, a new class of antihy-
pertensive drug, produces arteriolar vasodilation
without reflex sympathetic nervous system stimula-
tion. We therefore investigated the possibility
that prazosin might inhibit an enzyme mediating the
production of catecholamines. A purified aliquot of
human DBH that was free of endogenous inhibitors
was incubated with prazosin under a variety of con-
ditions. Comparison studies were performed with
diazoxide, minoxidil, and hydralazine, i.e. other
drugs that are postulated vasodilators but produce
reflex adrenergic stimulation. Pre-incubation of
DBH with 1 mM prazosin hydrochloride resulted in
significant (p<.O5) enzyme inhibition that varied
with time and temperature. Kinetic analysis indica-
ted non—competitive inhibition of DBH with respect
to both substrates, tyramine and ascorbate. The
observed inhibition was reversed with 95% recovery
of DBH activity after treatment at 4°C for l8hr. No
inhibition of DBF activity was observed by treating
the enzyme with hydralazine, diazoxide, or minoxi—
dil under similar conditions. The observed reduc-
tion of DBH enzymatic activity by prazosin indi-
cates that a reduction in norepinephrine synthesis
through DBH inhibition may make an important con-
tribution to the sympatholytic effect. Similarly,
inhibition of the vasoconstrictor catecholamine,
norepinephrine, could result in vasodilation via
the percursor dopamine. Thus, our results are con-
sistent with a number of clinical, physiologic,
and biochemical measurements following prazosin
administration.
PYRAZINOIC ACID HAS A MINIMAL EFFECT ON URATE EX-
CRETION IN THE CHICKEN. F.D. Gutmann, R.R.
Gingery*, P.G. Jenkins, and R.E. Rieselbach, Dept.
of Med., Univ. of Wisconsin (Mt. Sinai Med. Center),
Milwaukee, WI.
The chicken (C) is a potential model for char-
acterizing renal urate handling in man; it has a
plasma urate (PU) level similar to man and a high
secretory rate. However, contrary to the virtual
elimination of urate excretion by pyrazinamide
(PZA) in mammals, previous data suggest an absence
of PZA effect in C. To investigate the possibility
that this is due to Cs inability to form the ac-
tive metabolite pyrazinoic acid (PA), we studied
the intravenous dose-response curve of a single
dose PA on glomerular filtration (GFR), clearance
of urate (CU), and excretion of urate (UUV). In
5 of 6 birds, plasma PA (EPA) and the clearance of
PA (CPA) were also measured. Mean results are:
fu jiL2±. UYL. !YA £PA
mI/rn my/di % mg/dl iig/ml mi/rn
Baseline 8.4 5.4 616 31
30 (mg/kg) 7.64 5.74 642 34# 24 27
100 (mg/kg) 7.34 6.14 610 354 230# l2#
300 (mg/kg) 7.2# 6.9# 539Th 35 859 9#
-i-P <
.05, 4P < .025, #P < .005, 4P< .001, from base-
line (Students T)
These small changes in CU/GFR and UV/GFR as
well as slight increases in U are probably secon-
dary to events associated with decrements in GFR
following PA. Similar doses of probenecid resulted
in marked (80%) decrements in C/GFR confirming
that renal urate excretion can be pharmacologically
decreased in the chicken. These data indicate that
PA has a minimal effect on urate excretion in C, as
opposed to profound secretory inhibition with
probenec i d.
• BICARBONATE INHIBITION OF MITOCHONDRIAL ANION
ACCUMULATION. Steve Hager* and David P. Simpson.
Dept. of Medicine, Univ. of Wisconsin, Madison,
Wisconsin.
Acute acidosis decreases and alkalosis in-
creases the tissue levels of important metabolic
substrates in renal cortex. Previously (Bioch.
Biophys. Acta 298:115, 1973) we demonstrated
inhibition of citrate transport in rabbit kidney
mitochondria by high medium bicarbonate concen-
trations. To extend this observation, uptakes of
pyruvate, glutamate, malate, a-ketoglutarate,
acetate, formate and phosphate were examined in
mitochondria under acidotic ([HCO3 3 10 mM) or
alkalotic ([HCO3 ] = 40 mM) conditions. Mito—
chondria from rabbit or dog renal cortex were
incubated in media containing 1 mM '4C-substrate,
3H—water or sucrose, an energy source and rotenone;
gas phase was 5% CO2, 95% 02. After incubation
mitochondria were separated from medium using the
silicone layer technique and matrix 'C—substrate
concentration determined. Typical results were:
Matrix [substrate] — mM
—
pyr glu mal oKG act for POt cit
[HCO3 ] = 10 mM 5.4 2.3 6.3 7.4 5.1 6.4 7.8 9.3[HC03] = 40 mM 2.9 1.6 2.7 4.5 2.6 1.3 6.9 2.4
In the absence of an energy source, little
substrate concentration in the matrix occurred.
If a non—bicarbonate buffer was used, little
effect of pH change on matrix substrate uptake was
found. Thus high concentrations of HCO3 in the
medium inhibit accumulation of a variety of weak
acid anions in the mitochondrial matrix. We
suggest that this phenomenon provides a means of
metabolic regulation in the kidney and accounts
for the acute effects of acid-base changes on
substrate concentrations in renal cortex.
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• RETENTION OF URINARY FACTORS: A STIMULUS TO RENAL
PROTEIN SYNTHESIS AND RENAL GROWTH. R.H. Harris
and C.F. Best*. Duke University, Durham, NC.
Unilateral nephrectomy (UNx) leads to compen-
satory hypertrophy of the opposite kidney, but the
stimuli for this growth are not well defined. We
have examined the possible role of reduced excre-
tory function, or circulatory retention of urinary
factors, as a atimulus to renal growth. Our
experimental model consists of a rat chronically
subjected to continual IV reinfusion of half its
urine output (4UR). This process simulates a
halving of urinary excretion, while mass and non—
excretory functions of the kidneys remain intact.
Previously, we reported that 4UR for 7 days leads
to increased mass (wet and dry) of both kidneys.
The present study further examined this renal
growth in terms of changes in renal protein syn—
thesia rate. Ten rats undergoing 4-UR for 24 h
were compared with 10 sham—manipulated control
rats (SHAM) and 7 rata 24 h after UNx. The in
vitro [3H]—leucine incorporation rate into protein
(dpm/mg protein/h) in renal cortical tissue wae
used aa an index of protein ayntheaia.
Compared with SHAM rata, leucine uptake in UR
rats was increased by 26% (p<O.O2), and by 44% in
UNx rats (p<O.01). UR and UNx rats did not
differ significantly. Thus, the renal growth
response that follows either a selective reduction
in urinary excretion (UR) or ablation of renal
mass (UNx) is associated with an early rise in
renal protein synthesis. These data further
support the conclusion that, following UNx, re-
tention of factors normally excreted in the urine
provides one of the stimuli to renal growth.
• RENAL METABOLISM AND ACTION OF PROSTAGLANDIN ENDO-
PEROXIDE PG!-!2. C.A. Herman*, T.V. Zenser5,
R,R. Gorman*, and B.B. Davis. VA Hospital, St.
Louis, Mo. 63125 and The Upjohn Co., Kalamazoo,
Mich. 49001
Thromboxane A2 (TXA2), the most potent natural
vasoconstrictor, prostaglandin (PG)E2, and prosta-
cyclin (PGI2), s potent vasodilator are important
products of the metabolism of PGH2. The present
study utilizes TLC and GC-mass spectrometry to
chsracterize the metabolites of [l-14C]PGH2 in rat
kidney membrane fractions and examines interac-
tions of prostaglandins with adenylate cyclaae
(AC). TXA2 was formed in cortex (C), outer medul-
la (ON) and inner medulla (IN). The highest con-
version (24%) of added PGH2, occurred in the
100,000 xg fraction of C. TXA2 production was
abolished by boiling, suggesting the process was
enzymatic. The greatest conversion to PGI2, 12%,
occurred in C. Other PGH2 products were PGE2,
PGF2a, and PGD2. PGE2 stimulated AC in C, ON, and
IN. PGF20 and PGD2 stimulated to a lesser extent.
PGI2 is a potent stimulator of AC in other systems.
Chromatographically pure PGH2 (lxlD-4M) inhibited
PGE2 (8xlO4N) activation of AC in C, ON, and IN.
PGH2 inhibition was labile because the addition of
PGE2 after 10 mm. stimulated AC. Imidazole (1mM)
a TX synthetsse inhibitor which blocked the conver-
sion of PGH2 to TXA2 had no effect on P012 inhibi-
tion of AC. The data indicate TXA2 and PGI2, in
addition to PGE2, PGF20, and PGD2 are metabolites
of PGH2 in the kidney. The labile inhibitor of
PGE2 activation of AC is most likely PGH2, al-
though TXA2 could have a similar effect. This
antagonistic effect of precursor, PGH2, and pro-
duct, PGE2 could represent an important system for
modulating renal AC.
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• ANALGESIC METABOLISM IN RABBIT KIDNEY.
5.3. Joshi, T.V. Zenser5, C.A. Herman* and
B.B. Davis. Geriatric Center, VA Hosp. and
St. Louis Univ., St. Louis, Mo. 63125.
Acute intoxicstion with large doses of acetsai-
phen (AAP), and phensceten (Ph) is associated with
necrosis in cortex (C) while nephropsthy of chron-
ic ingestion is tubule-interstitial with apparent
preference for medolls. To further investigate
renal analgesic effects, slices of cortex (C),
outer medulla (GM) or inner medulla (IN) were in-
cubated 60 mm. In KRBG, 95% 02, 5% CO2. Ph, 0.25
to 10mM exhibited a reversible dose dependent in-
hibition of organic acid transport (OAT) in C as
measured by slice sccuaulstion of 1j11 hippursn.
AAP (1mM) had no OAT effect, [3H] AAP, 1.5 uM
entered C, GM, and IM, slices to media ratio 0.7.
Uptake was constant after 15 mm. Part of [3H]
AAP entering the slice was protein bound as indi-
cated by precipitation with HC1, resolubilization
with NaOH and resistance to extraction with ethyl
acetate at pH's 3.5, 7.5 and 10.5, and to multiple
washing with fresh media. AAP binding was 0.6
0.1, 4.6 -'- 0.4 and 6.4 + 0.6 pmoles/mg protein in
C, ON, and IN respectively. Bound AAP was great-
est in microsomes compared to other cell fractions
and was inhibited by laM glutathione snd unlabeled
AAP. Chromatographically HC1 soluble material was
distinct from AAP in C but identical in ON and IN.
Thus there is evidence of intracellular conversion
of soluble AAP to a more polsr compound in C but
not in ON or IN. Specific binding of AAP was
greatest in IN and least in C. It is suggested
that these differences in cortical and medullary
analgesic metabolism could play a role in
different patterns of analgesic toxicity.
• EFFECTS OF PHOSPHATE DEPLETION (PD) ON RENAL GLUCO—
NEOGENESTS (ONO). W.J. Kreusser,* C. Descoeudres,*
Y. Oda,* E. Aznar,5 S.G. Massry, and K. Kuroksva.
Div. Hephrol., Dept. Med., Univ. So. Calif., Los
Mgeles, California
Tubular dysfuoctions vith PD may be doe to defec-
tive renal cell metabolism. We studied effects of
PD on renal ORG to gain inzight in one aspect of
renal cell metabolism. PD ratz vere fed low P
(0.03%) diet and controls (C) received O.hlt% P diet
to achieve pair veights. Cortical tubules were
isolated vith collagenmse digestion for 6o mm
(preiocubation) and then incubated for 30 mm with
substrate. To approximate plasma inorganic phos-
phate (Pi), preiocobattoo aod incubation buffer Pi
were 1.5 and 3.2 mM for PD and C, respectively.
ORG from e—ketoglutarate, malmte, pyruvate were
suppressed by 50—65% and from glycerol by 12%.
Suppression of GNG was noted at day 3 of PD and
reached a nadir at day 7. Tubular ATP was also
lower in PD than C. When Pi of preincubation and
incubation buffers were raised from 0.7, 3.2 to 5.7
mM, there were linear rise in tubular Pi in both PD
and C but tubular Pi in PD was lower than in C at
any given buffer Pi. Pi of PD tobules incubated in
5.7 mM Pi rose to the same level of C incubated in
0.7 mM Pi, but GHG and ATF in the former remained
lower than those in the latter. In PD rats fed
control diet for 2 days prior to sacrifice, GHG and
ATP returned to normal. These data show that PD
caused suppression of GNG and a fall in tubular Pi
and ATP. These defects were not corrected by in
vitro addition of Pi and normalization of tissue Pi
but by in vivo supplement of P. Such altered renal
cell metabolism may underlie some of the tubular
dysfunctions of phosphmte depletion.
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ORAL ACTIVATED CHARCOAL (AC) AS A HYPOLIPIDEMIC
AGENT IN AMINONUCLEOSIDE-NEPHROflC (AN) RATS.
T. ManisE,I Feinsteirtand E.A. Friedman. Down-
state Medical Center, Dept. of Med., Brooklyn,N.Y.
A nephrotic syndrome (NS) including hyperlipidemia
was induced in rats by the subcutaneous injection
of aminonucleoside of puromycin 15 mg/kg for 14
days. MS was confirmed by dipstick urine protein
>1000 mg%. After establishing MS rats were divided
into three diet groups: control (CON) diet (n6);
257. AC diet (n=9); and 25% inert cellulose bulk
(CEL) diet (n6). After one week on diets, non-
fasting serum triglycerides(TRI) of AC-fed rats
(328±78mg7,) fell below that of both CON (550±129)
and CEL-fed (482±77) rats (both p<O.Ol). Mon-fast-
ing serum cholesterol (CHOL) of AC rats (385±52mg%)
was also below CON (536±34) and CEL (535±69) rats
(both p<0.0l). Fasting FRI and CHOL were then
determined. AC-fed FRI and CHOL did not change
from non-fasting levels. Fasting CON-fed FRI and
CHOL fell to equal AC group values. AC has also
been administered to hyperlipidemic streptozotocin-
diabetic (DM) rats. Significant non-fasting CHOL
and TRI lowering occurred. FRI reduction is more
marked than in MS rats, AC FRI falling to 1/10
of OH levels, and below pre-OM control levels. In
both MS and DM rats, caloric ingestion of AC-fed
rats regularly exceeded that of control or bulk-
fed rats, while slow weight loss (without mortal-
ity) occurred. Hypolipidemic effect is seen prior
to significant weight loss. We have noted profound
FRI reduction in one MS patient on AC (35g/day).
AC, a non-specific sorbert material, simulates
the effects offasting on lipid levels of AN rats.
AC has potential as a tool in therapy and inves-
tigation of hyperlipidemic states.
• AMINO ACID RELEASE AND TRANSAMINATIOM BY THE ISO-
LATED PERFUSED RAT KIDNEY. William E. Mitch* and
Winnie Chan* (Intr. by Lawrence R. Hyman), Johns
Hopkins Univ. Sch. Medicine, Depts. Pharmacology
and Medicine, Baltimore, Maryland.
Amino acid (AA) release and transamination by
the isolated rat kidney perfused with i--5 g/dL al-
bumin in Krebs-Henseleit buffer was examined.
During 90 mm perfunon without substrate, the
kidney released substantial quantities of ser, gly
and tau, and less of 16 other Ms. Glu and pro
were initially released and then taken up while
cit and alloile were undetected. Transamination
was examined by perfusing with the keto-analogues
(KA) of leu, val, or ile for 90 mm. There were
few changes in AA release except for increments in
the corresponding AA5 amounting to 53.6±8.6, 31.5
3.5 and 21.3±2.3 tmo1/g dry wt/90 mm, respect-
ively, amounting to 9_11% of the perfused KA.
Branched-chain amino acid transferase (BATase)
activity of the perfused and nonperfused kidneys
of the same rat was compared. We found a signifi-
cant increase in BATase activity induced by the KA
of leu, but not by isovaleric acid (the first de-
gradation product of the KA), a-KG, the KAs of ile
and val, or leu itself. This increase was noted
after 5 mm of perfusion and cycloheximide did not
block the stimulation. The effect was not due to
inhibition of degradation since the turnover rate
of the enzyme was more than 2 hr. Thus, stimula-
tion occurs by a direct effect of the analogue on
the enzyme. These results indicate that the kid-
ney transaminates branched-chain KAs with only
minor changes in the pattern of AA release. The
leu analogue may be important in the metabolism
of branched-chain amino acids through its effect
on BATase.
• SURFACE PROTEINS OF THE LUMIMAL MEMBRANE OF THE
TOAD BLADDER. N.J. Rodriguez*and I.S. Edelman.
Univ. of California, San Francisco, California
The aurface proteins of the apical membrane of
the toad bladder were studied by iodination of the
luminal membrane in the intact toad bladder bathed
in amphibian Ringer, with the glucose—glucose oxi—
dase—lacto—peroxidase system. Restriction of the
label to the membrane surface was ascertained by
E.M autoradiography. Less than 10% of the isotope
incorporated was accounted for by lipid labeling.
Approximately half of the label incorporated was
present in the glycocalix and the rest on the api-
cal membrane itself. Analysis of labeled species
by gel filtration chromatography and SDS—polyacryl—
amide gel electrophoresis showed that the glyco—
calix was a TCA soluble, large macromolecular com-
plex (M.W.> 106 daltons) composed of small peptide
fragments linked to large carbohydrate groups by
O—glycoaidic bonds. The apical membrane label
showed the presence of 6 major radioactive bands
whose molecular weights ranged from 23,000—95,000
daltona. Agents known to modify the conductance
properties of the apical membrane for sodium (amil—
oride, vasopreaain, cyclic AMP) had no demonstrable
effect on the labeling pattern of membrane proteins
By contrast, iodination of the apical membrane, in
the absence of Na in the medium, resulted in a
substantial increase in isotope incorporation and 3
additional radioactive bands were apparent. The
results suggest that the majority of the exposed
proteins on the luminal surface do not appear to be
related to the molecular mechanism for apical Na
conductance. The species labeled in Na—free media
may represent macromolecules with high affinity for
Na and hence may be related to the Na transport
system.
• REGULATION OF RENAL NH- PRODUCTION IN ACUTE META-
BOLIC ACIDOSIS BY GLUTAMINE-CARBON METABOLISM.
B.D. Ross and R.L. Tannen. Radcliffe Infirmary,
Oxford, England.
The kidney adapts to chronic metabolic acidosis
with an increased activity of glutaminase and
PEPCK, the latter being responsible for an in-
creased rate of gluconeogenesis. In acute acidosis,
tissue aKG concentration falls, but no increase in
PEPCK activity has been observed in under 2 hours.
In the isolated perfused rat kidney, acute re-
duction of medium pH with HC1 resulted in an acid
urine and in a significant stimulation of total
NH3 production. Although urine acidification was
unaffected, 3—mercaptopicolinate (MCP, 0.15mM),
an inhibitor of PEPCK, abolished the increase in
NH3 production and the striking correlation be-
tween urine pH and NH3 production seen in control
kidneys. aKG content of kidneys, freeze-clamped
after perfusion at pH 7.0 was significantly lower
than controls at pH 7.4 (0.11 vs 0.49 pmol/g wet
weight); however, it was decreased similarly
(0.10 pmol/g) in the presence of MCP, suggesting
that tissue pH rather than utilization is the
critical determinant of aKG content. The kidney
content of aspartate, malate and glutamate were
increased significantly by MCP.
In conclusion, an intact pathway for conversion
of czKG to oxaloacetate as well as NH3 trapping in
an acid urine is required for increased NH pro-
duction in acute metabolic acidosis. Assuming glu-
tamate dehydrogenase catalyzes a near equilibrium
reaction, enhanced removal of both end products of
glutamate metabolism, i.e. NH3 and ctKG, is neces-
sary for a sustained increase in the rate of glu-
tamate metabolism and thereby for overall NH3
production.
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• THE RULE OF GLUTAMATE METABOLISM IN AMMONIA FORMA-
TION BY RAT KIDNEY MITOCHONDRIA. A.C. Schoolwerth,
B.L. Nazar* and K.F. LaNoue*, Pennsylvania State
University, Hershey, Pennsylvania
To test the role of glutamate and glutamine
metabolism in renal ammoniagenesis, studies were
performed using isolated kidney mitochondria from
normal and acidotic rats. Changes in medium ammo-
nia, glutamate, glutamine and aspartate were meas-
ured and fluxes through glutamic dehydrogenase(GDH)
glutaminase(PDG) and glutamic—oxaloacetic trans—
aminase(GOT) were calculated in mitochondria incu-
bated with physiological concentrations of gluta-
mate and/or glutamine. In the presence of 3mM glu-
tamate, both ammonia and aspartate appeared in the
extramitochondrial medium. Aspartate efflux was
decreased by reducing pH from 7.4 to 6.8. Ammonia
production was always low compared to aspartate
production but was increased by lowering the pH
from 7.4 to 6.8. In the presence of both glutamine
and glutamate, in mitochondria from normal rats,
flux through GDH was very low. Flux through GOT
was high and exceeded PDG flux. In acidosis, studies
with 3mM glutamate revealed a slight increase in
glutamate—hydroxyl exchange and a decrease in glu—
tamate—aspartate exchange. With glutamine and glu-
tamate, flux through PDG and GOT increased 2—3
fold. The most marked change in acidosis was a 20
fold increase in GDH flux. The latter could not be
explained by the enhanced glutamate—hydroxyl trans-
port or by an increase in GDH enzyme protein,
which rose only 2.5 fold in sonicated mitochondria.
Since the increase in GDH flux was observed before
a measurable increase in mitochondrial glutamine
transport, the results suggest that enhanced GDH
activity may be important in the augmented ammo—
niagenesis in metabolic acidosis.
• CATECHOLANINES AND POTASSIUM HOMEOSTASIS. P.Silva,
K. Spokes*, and F.H. Epstein, Dept. of Medicine
and Thorndike Laboratory of Harvard Medical School
at Beth Israel Hospital, Boston, Massachusetts.
Potassium loading activates both renal and ex—
trarenal mechanisms designed to maintain the con-
centration of potassium in plasma within normal
limits. Extrarenal defenses against hyperkaleinia
include secretion of insulin which stimulates
cellular uptake of potassium; a similar role for
catecholamines seems possible. We studied the
relative contribution of catecholamines and insul-
in to potassium homeostasis in rats anesthetized
with pentobarbital given 0.3 mtq of KC1 per 100 g.
i.v. over 90 minutes. In intact animals plasma K+
rose by 2.7 1.1 mEq/L. After nephrectomy the
same load of KC1 raised plasma K+ by 4.0 .2 mEq/
L and this rise was not significantly altered by
prior adrenalectomy. Previous depletion of tissue
catecholamines by 6—hydroxydopamine in nephrecto—
mized—adrenalectomized rats raised the increment
in plasma K+ to 5.2 1.5 mEq/L. Destruction of
pancreatic S cells with streptozotocin had a simi-
lar effect raising plasma K+ after loading by 6.0
.1 mEq/L. Pretreatment of diabetic nephrecto—
mized—adrenalectomized rats with 6—hydroxydopamine
resulted in an even steeper rise of 6.8 1.6 mEq/
L. Most striking of all, the simultaneous infusion
of epinephrine together with the KC1 load, com-
pletely prevented any rise in plasma K+ in another
group of similarly prepared animals.
These results suggest that activation of the
sympathetic nervous system is an important extra—
renal defense against hyperkaleinia. Diabetic sub-
jects with impaired sympathetic responses, parti-
cularly with renal insufficiency, should be at
special risk during potassium loading.
METABOLIC INHIBITORY EFFECTS OF ACETAZOLAMIDE
(ACZ). R.L. Tannen and B.D. Ross*. Radcliffe
Infirmary, Oxford, England.
In view of recent reports suggesting ACZ inhi-
bits renal ammoniagenesis and the pentose phos-
phate pathway, its effects on renal metabolism
were investigated using rat isolated perfused
kidney and isolated cortical tubules.
In the isolated kidney perfused with glutamine
(2mM) and glucose (5mM), ACZ (0.1mM) resulted in a
natriuresis and bicarbonate diuresis and decreased
NH production from 1.72 to 1.35 pmol/min/g dry
weight (p<.O5). NH3 production was unchanged in
control perfusions in which no inhibitor was add-
ed. With kidneys from acidotic animals perfused
with glutamine (2mM) without glucose, NH3 produc-
tion was unaltered by ACZ but glucose production
decreased from 0.93 to 0.20 pmol/min/g (p<.Ol).
ACZ inhibited NH3 (14.2 to 12.6 Timol/min/g, p<
.01) and glucose (1.6 to 1.2 pmol/min/g, p<.O5)
and stimulated glutamate (2.2 to 2.9 umol/min/g,
p<.Ol) production by isolated tubules from normal
rats incubated with 2mM glutamine and had similar
effects with acidotic animals. Glucose production
from malate and fructose was also inhibited.
Since ACZ inhibits NH3 production by tubules as
well as the perfused kidney this effect seems in-
dependent of HCO3 reabsorption. The increase in
glutamate and decrease in glucose production
from glutamine and other substrates suggest that
ACZ inhibits ammoniagenesis by altering metabolism
of the glutamine carbon skeleton rather than by
affecting glutamyl transferase. Finally, these
results emphasize that ACZ has definite effects on
renal metabolism which must be considered in intei'
preting studies using it to elucidate hydrogen ion
transport.
• THE CRITICAL ROLE OF URINE ACIDIFICATION IN THE
RESPONSE OF NH3 PRODUCTION TO ACUTE METABOLIC
ACIDOSIS. R.L. Tannen and B.D. Ross*. Radcliffe
Infirmary, Oxford, England.
Acute metabolic acidosis promptly increases NH4
excretion, but its effect on renal NH3 production
is unclear. With kidney slices incubated in acid
medium, NH3 production appears to be diminished
rather than enhanced. We used the functioning
isolated rat kidney, perfused with a 7.5% albumin-
Krebs—Henseleit saline solution containing gluta-
mine (0.5mM) glucose (5mM) and aldosterone (O.liiM)
to resolve this question.
With addition of HC1 to the perfusate, HCO3 de-
creased to 9.3mM (pH 7.01), urine flow rate in-
creased, Na reabsorption was diminished, fraction-
al K excretion increased and urine pH decreased
strikingly. Minimum urine pH ranged from 5.15 to
6.75 (mean=5.92). This was accompanied by an in-
crease in urinary NH4 excretion from 0.1 to 1.9
pmol/min/g dry weight and an increase in NH3 pro-
duction from 1.35 to 1.71 pmol/min/g, (p<.Ol).
The increase in NH3 production correlated highly
with the minimum urine pH achieved in each experi-
ment (r=-.78, p<.OO1) and with NH4 excretion (r=
.66, p<.OO1). NH3 production increased in all
experiments in which urine pH was lower than 6.0
(1.26 to 1.91 umol/min/g, n=12, p<.OO1), but was
unchanged in experiments with a higher pH (1.46 to
1.48 pmol/min/g, n=ll). With a non—urinating per-
fused kidney NH3 production increased by 0.22 pmol
/min/g (p<.05) Iollowing HC1; however, this change
was significantly less than the increase observed
in experiments with urine acidification.
Thus, a critical stimulus for increased NH3 pro-
duction in acute metabolic acidosis is a decrease
in urine pH with trapping of NH3 in the urine.
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• MECHANISM OF ENHANCED RENAL MEMBRANE PHOSPHOLIPID
FORMATION DURING POTASSIUM DEPLETION. F.G. TOBACK,
L.J. Havener,* and B.H. Spargo. Depts. of Med. and
Pathol., University of Chicago, Chicago, Illinois.
Accelerated renal growth, lysosonie formation,and
synthesis of choline-phospholipid (C-PL) for new
membranes occur in potassium-depleted (K-D) rats.
W found that renal slices frornK-D rats accumulate
{ '4C]chol me (C) and sequentially convert it to C—PL
via the Kennedy pathway faster than control tissue.
To determine if increased C uptake is specific or
part of a general enhancement of cation uptake, the
accumulation of substrates having different charges
was compared in cortical slices from 120 7-day K-D
and control rats. Increased accumulation of C, eth-
anolaniine, lysine and arginine (P<O.O5) which are
cationic phospholipid and protein precursors, was
observed in K-D cortex. This increment was not
found for 3 anionic and 4 neutral precursors. To
determine if decreased tissue K could directly en-
hance enzyme activity along the Kennedy pathway,
effect of K on each enzyme was measured in cortical
homogenates. Increased activity of cholinephospho-
transferase (CPT) was observed in both tissueswhen
the K concentration was progressively decreased.
Importantly, this stimulation of CPT activity was
33 % greater (P<O.Ol) in K—D rats. Activities of
choline kinase, phosphatidate phosphohydrolase, and
cytidylyltransferase were not stimulated at low K
concentrations in either tissue.
Thus, increased accumulation of cationic precur-
sors in K—D rats is a consequence of a generalized
avidity of renal cells forcations probably to main-
tain electroneutrality. Direct activation of the
enzyme CPT by decreased cellular K could enhance
utilization of accumulated phospholipid precursors
and thereby increase renal membrane C-PL formation.
• REGULATION OF RENAL MITOCHONDRIAL ENERGY PRODUCTION
BY CATIONS. F.G. Toback, H.N. Aithal,* and B.H.
Spargo. Departments of Medicine and Pathology, The
University of Chicago, Chicago, Illinois.
We have previously shown that mitochondrial ener-
gy production is decreased in the inner stripe of
renal red medulla (IRM) in potassium—depleted (KD)
rats. This defect is related to a decrease in mito-
chondrial K content and is rapidly reversed by K re-
pletion. The regulatory role of K and other cations
in IRM mitochondrial energy conservation was evalu-
ated by measuring coupling of succinate oxidation (0)
to ATP formed by the phosphorylation of ADP (ADP/O
ratio). The mitochondrial ADP/O ratio was decreased
by 42 % (P<O.O2) from 1.66±0.04 in control animals to
0.96±0.05 in KD rats. The ratio in mitochondria
from control animals incubated with excess Mg, Ca or
Na was decreased to a value similar to that observed
in KD rats. Similaramountsof these inhibitory ca—
tions did not decrease the ADP/0 ratio in mitochon—
dna from KD rats, which suggests that an excess of
these cations in KD mitochondria mediates the ob-
served decrease in oxidative phosphorylation. The
same amount of K (75 mM) required to reverse the
decrease in the ADP/O ratio induced by Ca, Mg or Na
in normal mitochondria also reversed the decrease in
KD mitochondria. Although added Mg and Na did not
cause a further decrease of ADP/0 ratios in KD mito-
chondria, more K (175 mM) was required to restore
energy production to normal in their presence.
Thus, an absolute or relative excess of Mg, Ca
and Na could cause decreased mitochondrial energy
production during KD. K repletion possibly re-
establishes the ionic balance and thereby produces
an optimal cationic milieu for AlP formation. These
results imply that cations play a regulatory role
in renal mitochondrial energy generation.
• CYCLIC 3',S'—NUCLEOTIDE PHOSPHODIESTERASES IN ISO-
LATED GLOMERULI. V.E. Torres*, Y. Hui*, S.V. Shah*
and T.P. Dousa (intr. by D.M. Wilson), Mayo Clinic
and Foundation, Rochester, MN.
Recent experimental evidence suggests that cyc-lic nucleotides are involved in the regulation of
both glomerular and tubular functions of kidney.
In the present study we measured activities of cyc-
lic AMP phosphediesterase (cA—PDE) and cyclic GMP
phosphodiesterase (cG-PDE) in glaneruli and tubuli
isolated fran rat renal cortex by sieving and den-
sity gradient centrifugation. Both enzymes were
assayed at a substrate level of 1 iM of either cAMP
or of cGMP. Specific activity of cA-PDE in the
homogenate fran glaneruli is significantly lower
than of cA—POE from homogenate of either tubule
suspensions or unfractionated cortical slices. On
the other hand, the specific activity of cG—PDE was
much higher in glomeruli than in tubules or renal
cortex of the same kidney:
Specific Activity:
(pnols/min/mg protein)
cA-PDE: cG-PDE:
______________Glaneruli: 75 + 4 153 + 20
Tubuli : 154 + 8* 41 4 4*
*Sic,nificantly different fran glomeruli; P < 0.001
Both in gloineruli and tubules the specific acti-
vity of cG-PDE was significantly higher in cytosol
(100,000 x g supernate) than in particulate frac-
tion (100,000 x g pellet). The specific activity
of cA-PDE was not markedly different between solu-
ble and particulate fractions.
Preferential location of a cGMP catabolizing
enzyme in glomeruli suggests relative dominance of
cGMP in regulation of glcxnerular functions.
• EFFECTS OF INHIBITORS, UNCOUPLERS, AND DIURETICS
ON TRANSPORT AND METABOLISM OF TOAD BLADDERS,
Michael W. Weiner, Stanford Medical Service, VA
Hospitals Palo Alto, California.
The cellular mechanism of action of diuretics
is unclear because metabolism and transport are
tightly coupled. The uncoupling agent 2,4 dinitro-
phenol (DNP) was used to distinguish between
direct inhibition of metabolism and direct inhibit-
ion of transport. CO2 production (QCO2) and short
circuit current (SCC) of toad bladders were simul-
taneously seasured. DNP alone increased QCO2 and
inhibited SCC. Ouabain (10-3 M), which directly
inhibits transport, diminished SCC by 95% and re-
duced QCO2 by 23%. The subsequent addition of DNP
markedly stimulated QCO2. The respiratory
inhibitor aritimycin inhibited SCC by 50% and
diminished QCO2 by 50%. In contrast to the experi-
ments with ouabain, the addition of DNP in the
presence of antimycin did not stimulate QCO2.
Therefore, the respiratory response to DNP distin-
guishes between agents which directly inhibit
transport and agents which directly inhibit
metabolism. This approach was used to study the
mechanism of diuretics. Furosemide (F) (5x104 M)
inhibited SCC by 38% and QCO2 by 14%. The sub-
sequent addition of DNP markedly stimulated QCO2.
Ethacrynic acid (EA) (5xl04 M) inhibited SCC by
73% and QCO2 by 21%. Subsequent addition of DNP
did not increase QCO2. However, a lower concen-
tration of EA (5xl05 M) inhibited SCC by 19% and
DNP subsequently stimulated QCO2. It is concluded
that F and EA directly inhibit active sodium trans-
port by toad bladders; inhibition of respiration by
these drugs appears to be a secondary phenomenon.
cG-PDE
cA—POE ratio
2.06 + .25
0.25 4- .03*
546 Abstracts
OPPOSITE EFFECTS OF INTRARENAL OR) DIGOXIN (DX)
AND TRIS (T) ON DISTAL TUBULAR H AND K SECRETION IN
DOGS. C Westenfelder, RL Baranowskit F Birch C
Wheelert and NA Kurtzman (intr. by JP Freeland).
University of Illinois, Chicago, Illinois.
Infusion of Dx(O.75pg/kg/min) into one renal
artery (experimental kidney (EK)) of 12 HCO loaded
dogs (urinary pH 7.6—8.0) caused a rise in he
fraction excretion (FE) of Na (without increase in
FE K) and a fall in UHCOQ, pH and urine—blood (U-B)
pCO . Urine from the saline infused control kidney
shoed no change in the above parameters. Intrave-
noUs T (2.3 mN/mm) elevated U-BpCO and FE K above
control levels only in the CK's of Dx and HCO
infused dogs. Furosemide (F)(or ethacrynic acid) 3
pg/kg/mm infused IR to 6 HCO2 loaded dogs caused a
fall in UHCO and pH similar to that observed with
Dx while U—Bk02 decreased slightly and FENa and
FEK rose in EK.
Exp(m±SE) Control Dx Dx + T Control F
UHCO CK 136±7.4 146±9.0 119±18 159±11.1 116±18.4
mEq/l EK 138±8.6 76±5.8 69±5.4 147± 8.9 74± 9.8
U—BpCO CK 23±1.4 26±2.0 46±7.8 34± 2.7 31± 3.4
mmHg 2EK 23±1.7 9±1.4 18±2.9 33± 1.5 26± 2.2
FE K CK 60±2.9 69±3.0 111±9.5 68± 8.4 98± 9.8
% EK 61±2.8 60±3.7 75±11 67± 8.2 113±10.0
Observe that U—BpCO9 from F infused EKs are signi-
ficantly higher thafi in Dx infused EKs while UHCO3
was identical. Dx inhibits collecting duct H+ se-
cretion. Since measured levels of Na-K-ATPase in
EKs were markedly depressed, Dx may cause the
defect by inhibition of Na-K-ATPase.
• GLUTAMINE AS A REGULATOR OF RENAL AMMONIA
PRODUCTION IN THE RAT. Steven B. Yablon*
and Arnold S. Relman. Dept. of Medicine,
Univ. of Pennsylvania, Philadelphia, Pa.
Glutamine is thought to be the major
aource of renal ammonia. We therefore
measured plasma and renal cortical levels
of glutamine, renal extraction of gluta—
mine, and renal production of ammonia in
aneathetized, ventilated rata (300—400 Gm.)
that were receiving constant infuaiooa of
saline and mannitol. While producing BOO—
1000 omolea per thin, of ammonia, normal
rats extract no glutamine from renal ar-
terial blood. Chronic acidoaia (9 daya
of NH4C1 feeding) increases ammonia pro-
duction 5— to 10—fold, lowers plaama glu—
tamine by a third and cortical glutamine
by more than two thirds. Glutamine ex-
traction, now detectable, accounts for the
total ammonia increment. Elevation of
plaama glutamine levels by infuaion of
glutamine causes a further doubling of
ammonia production. Similar infusions in
normal rats also enhance ammonia produc-
tion. We conclude that when the capacity
for its utilization is greatly enhanced,
as in chronic acidosis, glutamine may be-
come limiting for ammonia production.
Although normal rats apparently do not
utilize glutamine for renal ammonia pro-
duction, experimental elevation of plaama
and tissue concentrations atimulatea the
normally inactive glutaminaae pathway.
Glutamine levels are evidently important
in regulating ammonia production.
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• FREE FLOW MICROPUNCTURE STUDY OF CHOLINE EXCRETION
BY THE RAT KIDNEY. M. Acara, B. Rennick and F.
Roch—Ramel. Pharmacology, Medical School, SONY,
Buffalo, NY and Inatitut de Pharnacologie de
l'Univeraite de Lausanne, Switzerland.
Choline concentration was measured in plaama,
tubular fluid and urine from rats anesthetized with
Inactin' and infused with choline to steady state
levels. Choline was measured by an enzymatic,
radiochemical micro—assay. At endogenous plasma
choline comcentration (Pch) of 24 1 pM 5KM,
extensive choline reabsorption occurred in proxi-
mal convoluted tubules (PCT). The fraction of
filtered choline remaining in PCT (TF/P choline:
TF/P inulin'lOO) was 17 2%. More reabsorption
took place distally since fractional excretion of
choline in urine was only 1%. When Pch was in-
creased to 116 4 pM, mean end proximal and early
distal TF/P choline:TF/P inulinl0O were respect-
ively 60 3% and 6 1%. At a still higher Pch
of 665 41 pM, net secretion occurred since TF/P
choline:TF/P inulin were 109 4% and 128 10% in
PCT and distal tubules, respectively. Fractional
excretion in urine was 157 14%. These results
indicate that at low Pch levels choline was re—
absorbed from PCT as well as from the pars recta
and/or loop of Nenle. At high Pch there was net
secretion into tubule fluid by PCT, as well as by
the pars recta and/or loop of Nenle. These micro—
puncture data support earlier evidence from in vivo
experiments showing bidirectional tubular transport
of choline. Supported by Grants SNSF 3.034—0.76,
USPHS HL—l4092 and A}UJD—1720l, and by Roche
Research Foundation.
• EVIDENCE THAT ACIDEMIA PER SE IS NOT RESPONSIBLE
FOR THE INCREASED BICARBONATE SPACE IN METABOLIC
ACIDOSIS. H.J. AdroNue,* N.E.Madias, J. Brenailvert
and J.J.Cohen. Tufta—N.E.Med.Ctr.Mosp. Boaton, MA
Previoua workers have shown that metabolic acido—
sis increases the apparent apace through which ad-
ministered HCO5 is distributed. This finding has
been ascribed to a releaae of the large quantity of
ions which accumulate on non—HCO3 tissue buffers
during the development of scidosis.
To test this hypothesis, HCO space was measured
in dogs during graded degrees of the 4 cardinal,
chronic acid—base disorders. Metabolic acidosis
(nlS) was produced by prolonged HC1 feeding, meta-
bolic alkaloais (n=l7) by diuretica and a Cl—free
diet, and respiratory acidosis (n9) and alkslosis
(n8) by mesna of an environmental chamber. NaHCO3
Smmol/kg was infused over 10 nm. to the unsnesthe—
tized animals; observations were carried out for 90
mm. Whereas an inverse relationship between HCO5
apace and plasma pH was found in the metabolic dis-
orders (confirming the finding of others), a direct
relationship was found in the respiratory diaorders.
The pooled data reveal that HCO3 space is, in fact,
quite independent of the initial pH but is highly
correlated with the initial level of plasma [HCO3];
dogs with low [HCO5] (lO mEq/l), whether acidemic
or alkalemic, have a HCO space that is some 25%
larger thsn normal and some 40% larger than in dogs
with high [HCO5} (4O mEq/1).
Based on these results, we conclude that the in-
creased HCO5 space in metabolic scidoais (and res-
piratory alkaloaia) does not reflect the availabil-
ity of more H+ ions for release during HCO5 admin—
iatrstion, but merely evidences the wider range of
titration (4pM) of non—HCO3 buffers which occura
during alkali losding whenever [HCO3} is low.
• 1ETABOLIC PATHWAYS LINKED TO H TRANSPORT IN
TURTLE BLADDER. Qais Al-Awqati, Columbia Univ.
New York, NY
When turtle bladders are depleted of storage
substrates by overn4ht incubation, the resulting
low rate of active H transport (H) can be
stimulated by addition of some metabolites. I
assume that this stimulation indicates particip-
ation of that metabolite in reactions that donate
free energy to the H pump.
Following overnight incubation J was measured
as the short—circuit current in ouabain—treated
bladders in the presence of 5% CO2 at an ambient
pH of 7.)4. The following substrates increased H
significantly by equivalent amounts; glucose(n7),
pyruvate(n=6) ,lactate(n=)4) ,—hydroxy butyrate(n6)
and acetate(n=)4). However, alanine(n)4) ,glutamate
(n)4), butyrate(n6) or oleate + carnitine(n=5)
did not increase H ;yet the addition of glucose
after these metabolites caused the expected
increase. When a metabolite increas H, the
average increment was 12 nmoles/min. CO2
produced from "C—butyrate (n1) showed no
relation to H while that from 14C—glucose was
tightly coupled to transport. On measuring the
amount of 1'CO2 not linked to transport ,I found
that butyrate accounted for 0.69 nmoles/min.mg dv
while glucose accounted for 0.23 nmoles/min.mg dv.
These results show that glucose and its
metabolites are the preferred substrates for
transport. Neither glucogenic amino acids nor
fatty acids support H' though the latter form
the major fuel of respiration in non—transport—
linked pathways. The results also provide indirect
evidence for a role for AT? in energizing the pump.
A QUANTITATIVE MALYSIS OF THE CORTICAL LYMPHATICS
IN THE DOG. K.H. Albertine* and C.C.C. O'Morohoe.
Anatomy Department, Loyola University Stritch
School of Medicine, Maywood, Illinois.
Tissue sections from six dog kidneys were anal-
yzed morphometrically to determine the volume
fraction (Vv) of the individual components with
special reference to the cortical lymphatic system.
The kidneys, 3 of which had been subjected to
ureteric obstruction for 3 days, were fixed in vivo
by the drip technique after 3—)4 hour:s of lymphatic
occlusion. Thirty cortical specimens from each
kidney, 1/3 from each pole and 1/3 from the central
region, were embedded and prepared for light and
electron microscopy. A randomly selected 1 an
thick section from each of 80 blocks was photo-
graphed and morphometric data obtained from the
print with the aid of a superimposed transparent
grid. Thirty of these sections contained a total
of )48 lymphatics that were confirmed as such by
electron microscopy: the remainder did not contain
lymphatics. The mean Vv for blood vascular el-
ements was 0.2)4, being slightly higher in those
sections which contained lymphatics than in those
without. The mean Vv for nephric elements was
0.52. Estimates of the volume of non—lymphatic
renal components per 100 gm of kidney, as obtained
in the present study, were in good agreement with
estimates derived by other methods, thus supporting
the accuracy of the estimate for lymphatic Vv.
From this latter value, the volume of lymph per
100 gm of kidney, at least under conditions of mild
lymphatic distension, was calculated to be approxi-
mately 1 percent of that for blood within the
cortical peritubular capillaries.
(Supported by a grant from the National Institutes
of Health #M4 18)413.)
IS THE ELECTRICAL COUPLING OF PROXIMAL
TUBULAR CELLS VOLTAGE-DEPENDENT ?
T.Anaonostopoulos, J.Teulon & A.Edelman
Hôpital Necker, INSERM U.30,Paris,France.
To determine whether changes of the am-
plitude of the electrotonic potential (AEP)
across cell membranes during shifts of
membrane p.d., readily reflect changes in
membrane conductance, three microelectrodes
wore inserted into the cell layer of sin-
gle tubules. The middle one (V) was used
for recording. One lateral electrode 1)
delivered 10-3OnA depolarizing constant
current pulses every 4 sec lasting 2 sec.
The third electrode (12) was used to in-
ject a single constant pulse of 50—200nA
lasting 5—30 sec. When the membrane at the
recording site, V, was depolarized by up
to 100 mV through the electrode 12 the AEP
at V (arising from current—injection at 1
did not vary. By contrast, a hyperpolari—
zation at V was followed by a decrease of
the AEP (twofold decrease of the AEP per
60 my change in p.d. at site V). We infer
that depolarization does not alter membra-
ne conductance or cell coupling. Hyperpo—
larization decreases the AEP, an observa-
tion consistent either with cell uncouplir
or with a voltage—dependent increase of
non junctional membrane conductance. Fur-
thermore, high current intensity (especial—
ly during hyperpolarization) often resul-
ted in an apparent breakdown of cell mem-
brane at the site of injection 12 (rever-
sible loss of p.d.) associated with an ef-
fective uncoupling of the impaled cell.
EXCRETION OF A SALINE LOAD BY ANESTHETIZED
SPONTANEOUSLY HYPERTENSIVE RATS (SHR).
W. J. Arendshorst and W. H. Beierwaltes*.
Univ. North Carolina, Chapel Hill, N. C.
Renal and nephron function were studied
in 10 Wistar—Kyoto (WKY) and 10 SHR of the
Okamoto—Aoki strain at 12 weeks of age.
Concurrent with clearance measurements,
tubular fluid was sampled from superficial
late proximal & early distal convolutions
during hydropenia and volume expansion
with isotonic saline at 3% body wt/hr.
Hydropenia Vol. EXP.
WKY SHR WEY SHR
AP (mm Hg) TI T7# Tfl T*#
U V (uEq/min) 0.5 0.5 39* 37*
G (mi/mm) 1.0 0.9 1.4* 1.1*
SNGFR (nl/min) 29 30 38* 35*
F/P Inulin (ratio)
L. Prox. 2.1 2.2 1.7* 1.6*
E. Distal 5.1 5.0 3.2* 3.0*
Loop of Henle
Reab. (ni/mm) 8 7 10* 10*
= P<0.05, SHR vs. WKY. * = P<0.05,
hydropenia vs. volume expansion.
Hydrostatic pressure in surface vessels
and nephrons was similar in SHR and WEY.
Compared to WKY response, our SHR did
not exhibit an exaggerated natriuresis or
diuresis after a moderate intravenous load
of isotonic saline. Absolute and fraction-
al water reabsorption by the loop of Henle
of superficial nephrons were comparable in
SHR and WKY during hydropenia and acute
volume expansion. Our results differ from
those reported by DiBona and Sawin (ASH
43, 1976).
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• ELECTRICAL DEPENDENCE OF PHLORIZIN (F) BINDING TO
ISOLATED RABBIT RENAL CORTICAL BRUSH BORDER
MEMBRANE VESICLES (BBMV). Peter S. Aronson, Yale U.
Sch.Med., Dept. of Med. & Physiol., New Haven, Ct.
The Na—dependent transport of glucose (G) into
isolated rabbit renal BBM\T is enhanced by maneuvers
which increase intravesicular electronegativity
(Beck & Sacktor, J.Biol.Chem 250:8674,1975). To
further define the underlying molecular mechanism,
the electrical dependence of P binding was studied.
F, a competitive inhibitor of C transport, is not
itself transported into the intravesicular space.
The high affinity, Na—dependent uptake of P by BBMV
is thought to represent binding to the C transport
site ('carrier'). Isolated rabbit renal BBMV were
prepared by modification of the method of Booth &
Kenny (Biochem.J. 142:575,1974) and Na—dependent P
(0.2tn) binding measured by a Millipore filtration
technique. Increasing intravesicular electronega—
tivity by imposing inward directed gradients of the
permeant anions C1 and SCN significantly acceler-
ated the initial rate of P binding. In the presence
of an outward directed K+ gradient, adding the K+
ionophore vslinomycin stimulated P binding. Valin—
omycin inhibited when the K gradient was reversed.
Similarly, adding the H+ ionophore carbonyl cyanide
p—trifluoromethoxyphenylhydrazone stimulated P
binding when an outward H+ gradient was imposed,
but inhibited when the H+ gradient was reversed.
Alterations in membrane potential had no effect on
release of bound P. These results are consistent
with a model of G transport in which the free 'car-
rier' is negatively charged and the G—C—Na complex
is electroneutral. Electrical potential would mod-
ulate the appearance of free 'carrier' at the outer
membrane surface and so account for the electrical
dependence of both P binding and C transport.
EFFECT OF CARBONIC ANHYDRASE (CA) AND IRIS (T) ON
URINE-BLOOD (U—B) pCO GRADIENT. JAL Arruda, MK
Roseman' JT Sehy PK Mehta NA Kurtzman (intr by
G Lang). University of Illinois, Chicago, Illinois.
The presence of a high U-BpCO during HCO load-
ing has been attributed to intac distal aciifica-
tion. The dissipation of U—BpCO following CA infu-
sion has been interpreted as indicating the exis-
tence of H9CO off equilibrium in the collecting
duct. Admitiistration of CA to HCO loaded rats re-
sulted in a decrease in U-BpCO fom 44±1.86 to 6±
3.53(p<O.OO1)nisHg and in unchaged UHCO3 concentra-
tion. In vitro addition of CA to either a HCO
solution or to U samples with a high pCO2 reslted
in an immediate decrease in pCO2 to very low lev-
els. Administration of T to HCO loaded dogs with
urine pH>7.8 resulted in an incease in U-BpCO
from 35±15.0 to 68±17.0 rrmHg(p<O.O5) and no chnge
in UHCO. When HCO. infusion was replaced by saline
infusio1 UHCO dec?eased from 193±70.1 to 55±11.0
mEq/l(p<O.O2)nd U-BpCO9 from 32±9.0 to 6.0±6.0
mmHg(p<O,001). T adminitration then increased U-B
pCO to 44±14.0 ninHg(p<O.OO1). Adding T to U sam-
ple in vitro or to HCO. solution with high pCO9
resulted in an immediatd decrease in pCO . In mbd-
erately alkaline urine(UpH 6.96±0.03)1 ifusion
increased U-BpCO2 from 3.5±4.0 to 25.0±5.0 mmHg
(p<O.OO1). These data demonstrate CA elicits the
same response in vitro as it does in vivo; the
physiologic significance of in vivo experiments
with CA is thus uninterpretable. T administration
increases U—BpCO9 in moderately and highly alkaline
U by enhancing H' secretion. Thus, failure to raise
U—BpCO2 following T infusion would indicate im-
paired distal H+ secretion. The increase of U-BpCO2
observed during T administration demonstrates the
integrity of distal H+ secretory capacity.
INTERACTION OF AMILORIDE(A) AND LiC1 ADMINISTRATION
ON DISTAL Hi- SECRETION(S). J.A.L.Arruda, P.K.Mehta
B.Sodhi' N.A.Kurtzman. U of Ill, Chicago, Illinois,
A inhibits Na reabsorption and K and Hi- secre-
tion in the distal nephron (DN). Li also inhibits
net distal H+ secretion and water transport in the
DN. A administration prior to Li infusion almost
totally corrects the defect in free water reabsorp-
tion (TcH9O) induced by Li. In order to study whe-
ther A blbcks the Li effect on DN H+ S, normal rats
were infused with A only (2 hr), Li only (2 hr), A
2 hr + Li in 2nd hr and Li 2 hr + A in the 2nd hr.
A resulted in a significant increase in fractional
excretion (FE) of Na, HCO. and in a decrease in FEK
in the 1st hr with no further changes in the 2nd
hr. Li also led to a significant increase in FENa,
FEK and FEHCO in the 1st hr with no further change
in the 2nd. Addition of Li to animals receiving A
did not result in any change in FENa, FEK, or FE
HCO . On the other hand, addition of A to animals
reciving Li resulted in a significant net increase
in FEHCO , FENa and in a decrease in FEK. In HCO
loaded rhs A administration resulted in a decrese
in U-BpCO9 from 44±4 to 24±4 mmHg(p<O.O1) and a
significafit increase in urine pH; addition of Li
did not result in any further change in U—BpCO9. Li
administration to HCO loaded rats also resultdd in
a decrease in U-BpCO addition of A led to a fur-
ther decrease in U-BCO . TcH 0 in HCO loaded rats
was significantly decresed b Li; prir adminis-
tration of A prevented the decrease in TcH0. These
data demonstrate that A inhibits the effect of Li
on H+ secretion and water transport, presumably by
preventing Li entry into the cell. Since the ef-
fects of Li and A on Hi- S are additive, provided Li
is given prior to A, we suggest that Li and A inhi-
bit distal H+ secretion by different mechanisms.
IN VITRO MODEL OF PROXIMAL TUBULE(PT) ACIDIFICATION.
JAL Arruda, JT Sehy MK Roseman' and NA Kurtzman
ffiitr. by V.K.G. Pillay); U of Ill, Chicago, Ill.
In order to study the events which transpire in
PT secondary to the secretion of H+, a solution
containing an electrolyte composition similar to
that of glomerular ultrafiltrate (UF) was continu-
ously perfused2into a beaker containing a surface
area of 3.8 cm exposed to air (pH=7.4 and pCO2=38
mHg; 5% CO was bubbled continuously in order to
keep pCO cbnstant). HC1 (O.5N) was then continu-
ously added to the UF solution and pH and pCO9 mea-
sured. Gradual addition of HC1 sufficient to 'rower
the pH in a stepwise fashion to 6.7 resulted in a
significant elevation of pCO (up to lOOmniHg) which
was maximal at a pH of 7.1. tn another series of
experiments CA was added to the UF solution to
maintain a concentration of 2 mg/mi in the beaker.
Addition of HC1 resulted in a persistent elevation
of pCO to 8OmmHg (pH=7.1) despite the presence of
CA. A olution of HCO (200mEq/l) perfused through
the same system and fr the same period of time (15
mm) had a decline of pCO2 from 7O—65nimHg. Perfu-
sion of the same solution of HCO3 with CA decreased
the pCO from 7O-45mmHg in 1 mm, indicating that
under otimal conditions the surface/volume rela-
tionship in this system allows rapid diffusion of
CO2. These data indicate that PT pCO2 will be high-
er than that of blood when formation exceeds dissi-
pation; it is not necessary to postulate restric-
tion to the diffusion of CO across PT epithelium
or the absence of luminal C to explain in vivo ob-
servations of high PT pCO . It is possible that an
acid disequilibrium pH ma be observed in PT even
in the presence of luminal CA. Any interpretation
of in vivo observations of renal acidification re-
quires the rate of formation of H2C03 be known.
EFFECT OF HANDLING OF THE URETER ON THE IIISTRIBU—
TION OF LABELLED MICROSPHERES IN RAT KIDNEY CORTEX.
J.L. Atkins,* V.L. Cook,* K.J. Doyle,* D.A. Reese,*
and G.G. Pinter. Univ. of Maryland, Dept. of
Physiol., Baltimore, Md. 21201
These experiments were aimed at studying the
effect of ureter occlusion (U.O.) on renal cortical
perfusion. A loose ligature was placed under one
or both ureters in 27 rats, and labelled micro—
spheres, (M), with an average diameter of l5, were
injected into the aorta. The side of the ligature
was randomly chosen in the unilaterally treated
animals. With the first M injection control condi-
tions were recorded. Then the ureter ligature was
tightened and differently labelled M were injected
twice: 30 mm and 5 hrs after U.O. In yet another
group of animals M were injected 20 hours after U.
0. Following the last injection of M, the kidneys
were removed and the entire renal cortex divided
into superficial, middle, and deep regions. Paired
differences were calculated between the activities
found in control and experimental kidneys and be-
tween the control and subsequent measurements in
the same kidney. Statistical significance was
associated with these observations: Placing the
loose tie under one ureter resulted in a difference
between the control and experimental kidneys in
control conditions, this difference persisted up to
5 hours after the ligation of the Ureter. The dif-
ference was manifested in two ways: (1) the total
activity recovered was larger and (2) there was a
shift of activity to the superficial from deep cor-
tical regions in the experimental kidneys. This
finding indicated that surgical manipulation of the
ureter produced potentially significant and lasting
alterations in the perfusion of the renal cortex.
• CULTURED PIG KIDNEY CELLS: RESPONSE TO ADH AND CAL-
CITONIN. Dennis A. Ausiello, Stephen R. Goldring*
Jean Michel Dayer*, and Stephen H. Krane*. Renal
and Arthritis Units, Mass. Gen. Hosp. and Harvard
Medical School, Boston, Mass.
ADH and salmon calcitonin (SCT) stimulate adenyl
cyclase and cAMP production in kidney. To evaluate
the interaction of these hormones, a strain of cul-
tured pig kidney cells LLC—PK1 (courtesy of Dr. R.
N. Hull) were utilized. These cells which had been
previously carried through 300 serial passages
without change in their morphological features (po-
larized cells with microvilli and tight junctions)
were maintained using standard tissue culture tech-
niques. cAMP levels in cells and media, and adenyl
cyclase activity in broken cell preparations, were
measured. Ten mm incubations with ADH (20 nM) or
SCT (30 nM) increased cAMP levels from 1.8 to 32
pmoles per 1O5 cells (p < .001); stimulatory ef-
fects were still seen using phosphodiesterase inhi-
bitors. cAMP levels increased after 1 mm and con-
tinued to rise through 6 h. The dose response cur-
ves for the two hormones, however, differed in that
the threshold concentrations for cAMP stimulation
at 10 mm were 0.3 nM for SCT and 2 nM for ADH;
half—maximal stimulation was observed at 2.7 nM for
SCT and 14 nM for ADH, while maximal effects occur-
red at 30 nM and 20 nM, respectively. The effects
of simultaneous incubations with half-maximal doses
of SCT and ADH were additive. Homogenate adenyl
cyclase activity was increased 44% by ADH (20 nM)
and 68% by SCT (30 nM) after 10 mm at 37°C. PTH,
PGE2, epinephrine, and morphine had no effect on
cAMP levels. Thus, LLC—PK1 cells maintain respon-
siveness to ADH and SCT in culture and may serve
as a model for defining the biochemical actions and
interactions of these hormones.
PERITONEAL AND GLOMERULAR PERMEABILITY IN AMINO—
NTJCLEOSIDE NEPHROTIC RATS. P.S. Avasthi,* and
A.P. Evans,* (Intr. by A.H. Tzamaloukas). V.A.
Hospital and University of New Mexico School of
Medicine, Albuquerque, New Mexico.
Proteinuria was induced in eight rats by an
I.V. injection of Aininonucleoside of Puromycin.
On day 5, permeability characteristics for the
rat peritoneum were defined by the determination
of the sieving coefficients for l4C inulin and
1251 polyvinylpyrrolidones (PVP) of increasing
sizes. Glomerular permeability was determined by
the fractional clearance of PVP.
The ratio of the peritoneal fluid to the plasma
concentration at 45 mm. for 14, 20, 24, 28, 32,
40 and 44 A PVP macromolecules was .2933, .2269,
.1905, .0753, .0600, .0512, .0427 and .0223 re-
spectively. As compared to the normal rats, the
peritoneal permeability in PAN rats was signifi-
cantly increased.
Fractional clearance of PVP molecules of 20,
24,28,32 A size was .8980, .7652, .5490 and .3581
respectively, which was significantly lower than
that of normal rats. The fractional clearance of
40 and 44 A was .1233 and .0563 which is signifi-
cantly higher than the normal.
Scanning electron microscopy of the glomerular
capillaries revealed fused foot processes, swollen
and focally ballooned epithelial cells. The endo—
theljal cells were swollen and the number of the
fenestrations were markedly reduced.
These observations indicate that PAN increased
the permeability of both the peritoneal and
glomerular capillaries. In addition, in glomeru—
lar capillaries the area of filtration decreased
leading to reduced fractional clearance of 20 to
32 A iv'.
PERMEABILITY OF PERITONEAL AND GLOMERULAR CAPIL-
LARIES TO THE MACROMOLECULES IN NORMAL RATS.
P.S. Avasthi,* (Intr. by K.D. Gardner) V.A.
Hospital and University of New Mexico School of
Medicine, Albuquerque, New Mexico.
In this study, the permeability character-
istics of rat peritoneum for macromolecular
substances were defined by determination of the
sieving coefficients for isotopic inulin and for
[12511 polyvinylpyrrolidones (PVP) of increasing
molecular weight in 6 rats. Rat glomerular
permeability was also examined in a similar
manner in 12 rats.
The ratios of the peritoneal fluid concen-
tration to the plasma concentration aç45 minutes
for 14, 20, 24, 28, 32, 36, 40 and 44 A size
molecules were .1837, .1102, .0695, .0513,
.0392, .0327, .0262 and .0161, respectively, in
a 2.57 .25 ml (SD) peritoneal fluid volume.
The fractional renal clearances of PVP molecules
of sizes 16, 20, 24, 28, 36, 40 and 44 A were
.9385, 1.0150, .9328, .6978, .4601, .1873 and
.0584, respectively. The low sieving profile
for macromolecules across the peritoneal membrane
observed under these experimental conditions
could have resulted from many factors including
limited permeability of the peritoneal membrane,
limited available area for exchange, limited
blood flow through the peritoneal capillaries,
a relatively large volume of fluid in the
peritoneal cavity, high reabsorption rate of
PVP, or a combination of these factors.
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• EFFECT OF GLUCOCORTICOIDS ON TRANSMURAL ELECTRO-
LYTE MOVEMENT. C.P. Bastl, J. P. Hayslett and H.
J. Binder, Dept. of Medicine, Temple Univ., Phila—
deiphia, Pa. and Yale University, New Haven, Conn.
Although glucocorticoids have not previously
been thought to have a major influence on cation
transport, recent atudies demonstrated that phy-
siologic amounts of Dexamethasone preserved base-
line transport parameters, at normal levels, in
colon of adrenalectomized animals. To further cha-
racterize the action of Dexamethasone (0) on cation
movement, in comparison to Aldosterone (A), net
movement of Na+ and Nt and transmural PD were de-
termined in viva in colon of intact animals, dur-
ing infusion of either D or A, each in a doSe of
12 pg per hr. Ascending and descending segments
were assessed separately because of probable func-
tional differences. 0 was found to have a strik-
ing effect on net cation movement and PD, which
paralleled, in general, the action of A. Compared
to levels in descending colon prior to infusion of
hormone, Nat absorption increased above control
(11.2+1.2 pEq/min/g DW) by 63% (D) and 34% (A), Nt
secretion rose 122% (D) and 150% (A) over control
(0.9±0.5 pEq/min/g DW), while both hormones stirnu-
lated a two fold increase in PD (control, 15.0
3.5 my). A similar action by 0 and A on 1< flux was
demonstrated in ascending colon with no increase
in PD. These data indicate that glucocorticoids
have a major influence on cation transport in co-
lon. Additional studies demonstrated that D, after
maximal stimulation by A, increased Nat and Nt
movement further in descending colon, suggesting
that the mechanism of action of D does not involve
A binding sites. Thus, the effect of D and A on
ion transport in colon may involve separate and
distinct processes.
EFFEtT OF ANGI(YI'ENSIN CN PI)TEINURIA IN INTACT AND
ADRENALECIOMIZED BATH MADE NEPHTIC WITH AMINO—
NIJ2IEOSIDE. J .W. Baiinan, Jr., Dept. of Physiology,
New Jersey dica1 School, Newark, New Jersey.
High doses of angiotensin induce proteinuria
and natriuresis in intact rats. CpAN is decreased
more than Cj resulting in FF as high as 60%. Cal-
culated renal resistances and reported capillary
hydrostatic pressures suggest that protein entry
into the tubule in angiotensin induced proteinuria
may be due to pressure difference across glairu—
lar cexsbranes. Adrenalectany inhibits the pro-
teiriuria and natriuresis induced by angiotensin.
Calculated renal resistances are the samo as in the
intact rat. Aminonucleoside induces proteinuria in
intact and adrenalectatized rats, but Cin is re—
duced more than Cp, and FE is greatly decreased.
Using clearance cethcds, proteiriuria and inulin
and PAN clearances were studied in intact and
adrenalectamized rats treated with aminonucleoside
and infused with angiotensin. In control clear-
ance periods protein excretion in intact rats
averaged 101 + 9 pghin and Cj averaged 348 p1/mm
while CpAN averaged 2291 p1/mm. Protein excretion
in the adrenal&tonized group averaged 125 + 19
pg/sin in the control periods. Cm and Cp
averaged 286 p1/mm and 2428 p1/sin, respectively.
When angiotensin was infused into aminonucleoside
treated intact rats protein excretion rose to
1200 pg,'hin, but Cm either did not diange or in-
creased. CPAN did not decrease, and calculated
efferent resistance did not increase. Proteinuria
did not increase during angiotensin infusion in
adrenalectcsnized rats, and FE also did not change.
These results are not consistent with the view that
the proteinuria of high dose engiotensin is due to
an increased hydrostatic pressure difference.
• EVIDENCE FOR A FUNCTIONAL ROLE FOR ENDOGENOUS
PROSTAGLANDINS (PC) ON THE SUPERFICIAL RENAL COR-
TEX. C.Baylis* and B.M.Brenner. Peter Bent Brigham
Hosp. and Harvard Medical School, Boston, MA.
In 14 Wistar rats with surface glomeruli, under-
going plasma volume expansion, single nephron (SN)
GFR, mean glomerular transcspillary hydraulic pres-
sure difference (AP), efferent oncotic pressure
(ii), initial glomerular plasma flow rate and
ultrafiltration coefficient (Kf) were determined
before (Control, nl4) and during IV infusion of
angiotensin II (All), n=7 (.2—.6 pg/kg/sin), or All
and an inhibitor of PG synthesis (Meclofenamate
(M) or Indomethacin (I), n=7 (2 mg/kg/hr). Results
(mean±SE;A = mean change;t p<.O5):
SNGFR A ' 11E Kf
---ni/mm--- --mm Hg--- n1/(smm Hg)
Control 49±2 155±11 36±1 31±1 .073±.004
AII,A 4±4 —46±l4 +l2±2 +7±2 —. O37±.OO6
AII+I/M,A -O±2 -5±l8 +8±l +6±2 —.o44±.oo6
Thus, All alone results in near—constancy of SNGFR
despite falls in QA and Kf, due to the offsetting
rise in AP. The fall in Kf with All observed in
these rats at filtration pressure disequilibrium
was not documented by us previously since in ear-
lier experiments the persistence of equilibrium
prevented calculation of unique values of Kf with
All. Afferent and efferent arteriolar resistances
(RA and Rg) both increased by lOO% with All alone.
During inhibition of PG synthesis (with I or N) All
resulted in marked falls in SNGFR due to a further
reduction in QA as well as two—fold greater in-
creases in RA and RE. The All—induced fall in Kf
was not affected by I or M. Thus, endogenous PG
blunts the effects of All on surface glomeruli,
primarily by modulating QA' RA and RE.
RENAL DILUTION AND CONCENTRATION IN THE RAT: EFFECT
OF SODIUM NITRATE (NaNO3). .J. Benabe*, S Opava-
Stitzer, L. Nascimento and Manuel Martinez-
Maldonado. Depts. of Medicine and Research, VA
Hospital and Dept. of Physiology, U.P.R. School of
Medicine, San Juan, Puerto Rico
We previously demonstrated that increasing
lithium (Li) delivery to the distal nephron, while
reducing Na delivery and maintaining Cl delivery
constant, diminishes function of the ascending loop
of Henle. NaNO3 infusion allowed us to evaluate
the distal nephron function under a condition where
diminished distal delivery of Cl is accomplished in
the presence of normal Na delivery. The effect of
NaNO3 administration on free water clearance (CH2O)
and Eree water reabsorption (TcH2O) was studied.
Inhibition of TcH2O over a wide range of distal de-
livery (Cosm) was observed during hypertonic (n9)
and isotonic (n=6) NaNO3 infusion in comparison to
control animals infused with saline in correspond-
ing concentrations. Blood pressure was not altered
by NaNO3 infusion. Glomerular filtration rate and
plasma Cl were reduced during NaNO3 administration
indicating that the concentration of Cl reaching
the loop was diminished. Infusion of hypotonic
NaNO3 to 4 rats undergoing water diuresis led to a
marked reduction in CH2O as function of distal de-
livery (V) when compared to control animals receiv-
ing hypotonic saline. In 4 animals a normalization
or an improvement in TCH2O curve was observed when
saline was infused subsequent to NaNO3. A non-
specific toxic effect is unlikely. These results
are in agreement with our findings in the Li model
and suggest that both Cl and Na are required for
the normal generation and reabsorption of free
water.
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• HYDRAULIC WATER CONDUCTIVITY (L0) OF JUNCTIONAL
COMPLEXES IN RAT PROXIMAL CONVOLUTED TUBULE (PCI)
C.A. Berry and F.C. Rector, Jr., Univ. of Calif.,
San Francisco, San Francisco, California.
The transepithelial route of osmotic water flow
is unknown because measured L's do not distinguish
between transcellular and paracellular transport
pathways. An independent estimate of Lp for the
paracellular route can be calculated from Poiseu—
files law if radius and lenoth of the water pathway
through junctional complexes is known and pore
radius is greater than l2A (C.P. Bean. Physics of
porous membranes" In:Membranes Vol 1. Ed. G. Eisen-
man; Dekker, Inc 1972). We have estimated the
dimensions of junctional water pathways in rat PCI
using Gertz split drop measurements of mannitol,
sucrose and raffinose permeability and Renkin equa-
tions for restricted diffusion through pores. The
calculations assume that these solutes permeate via
paracellular pathways. Measured solute permeabili—
ties (P5lO-5cm s-l), soljite free solution diffu-
sion coefficients (D5•lOcm2 s and solute
Einstein-Stokes molecular radii () are shown below.
P5 Ds radius
Mannitol 2.34 0.90 3.6
Sucrose 1.46 0.70 4.6
Raffinose 1.07 0.64 5.7
(P5 cros in rabbit PCI is similar (JCI 51:314,72)
rom these data the calculated radius of junc-
tional pores is 25A and the effective junciona1
pore area divided by pore length i 5.lçm'. The
estbllated junctional L is 6n1 cmminImOsm.
This value is only 2% f th total L reported for
the rat PCI (266n1 cmminmOsm).
This analysis suggests that transepithelial
osmotic water flow is not through junctional com-
plexes, but probably through the cells.
ROLE OF PROSTAGLANDIN E IN THE DIURETIC ACTION
OF FUROSEMIDE. Birbari, Adil and Dagher, George.
(Introduced by Flavio Vincenti). American
University, Beirut, Lebanon.
The role of renal Prostaglandin E (PGE) in the
mechanism of the natriuresis induced by hydro-
chlorothiazide and furosemide was studied in fe-
male Sprague Dawley rats. Administration of
hydrochlorothiazide, 5 mg/kg, or furosemide, 25
mg/kg induced: (1) an increase in urine volume ('1)
from 0.5+0.07 to 1.7+0.27 and 1.9+0.25 mi/hr
respectively (p<O.03Y; (2) an increase in urine
Na excretion (U a from 18.Ok-i-O.28 to 190.9+30.5
and 152+32 Eq/tr respectively (p<O.O1); (3Y elev-
ation of plasma renin activity (PRA) to 9.8+2.99
ng/ml/hr and plasma PGE to 287.9+53.5 pg/mi (p<
0.03) only in the furoseniide treated rats. On the
other hand, in rats treated with indomethacin,
3 mg/kg daily for one week, administration of
hydrochlorothiazide, or furosemide resulted in:
(1) potentiation of the furosemide-induced diure-
sis (V"3.3±O.96 ml/hr) and natriuresis (UNa8O.O
+51+i3iiEq/hr) (p<O.03), and reduction in PRA to
3+1.3 ng/ml/hr (p<O.03); (2) significant depress-
ion of plasma and renal PGE in all groups. These
data suggest that, in the rat, the diuretic and
natriuretic actions of furosemide are modulated
by renal PGE, or an interaction between PRA and
renal PGE.
CJNIC FUS'4IDE Att4INISTPATI(]J (CFA): PFL'T OF
CL IDADING. J.P. Bosch,* B. von Albertini,* M.H.
Goldstein, M.F. Levitt and T. Kabn. Mt. Sinai
Sckol of Modicine, New York, N.Y.
Previous stixi.ies (JP:236(5):F397,l977) have
shown that during CFA Na, Cl and K excretion re-
turns to control levels despite evidence of a per-
sistent effect of Furosnide (F). This response
nay be due to electrolyte depletion or to an adap-
tive change in the nephron. These possibilities
were evaluatef in Cl loadod dogs. 3 groups of ani-
mals were stodiod after a control period. Group I:
F, 4(ng 0 TID, was administers3 for 4 days. GroupII: after 7 days of KC1 loading (l3OmFq addod to
the diet daily) F was given as above while contin-
uing the KC1. Group III: as Group II but NaC1 130
mEg daily was given instead of Il. The mean val-
ues for the control period, electrolyte loading pe-
riod and for the 4 days of F administration are
given: No Weight Uoi V UNaV UO1V UIT
Group I 9
control 26.5 1681 501 78 81 69
Furosenide(F) 26.1 949 999 99 116 82
Group II 8
control 29.1 1773 425 73 79 75
141 29.3 1528 655 72 185 174
Rd + F 29.3 1133 801 74 180 161
Group III 4
control 25.6 1902 390 81 95 70
NaC1 25.6 1805 500 183 197 67
NaC1 + F 25.1 977 870 181 198 62
Rdl and NaC1 loading appears to decrease the Na,
Cl and K loss provokeS by CFA. These stuSies sug-
gest that an adaptive change in tubular reabsorp-
tion, independent of electrolyte balance, occurs
during CFA. This adaptive capacity may be enhanceS
by Cl loading.
• ON THE MECHANISMS OF THE RENAL EXCRETION OF 2,3—
DIHYDRO—3-.OXOBENZISOSULFONAZOLE (SACCHARIN).
J. Bourgoignie, K.H. Hwang* and N.S. Bricker. Univ.
of Miami School of Medicine, Miami, Fla.
Saccharin (5), a non—metabolized, widely used
sweetening agent has become the center of growing
attention and controversy from both the public sec-
tor and the scientific community. Following oral
administration, S appears to be excreted quantita-
tively by the kidneys. However, despite the sugges-
tion that this compound may play a role in the
pathogenesis of bladder tumors, the mechanisms of
renal excretion of S have not been examined in de-
tail. The present studies were performed in adult
Sprague—Dawley rats of both sexes using synthetic
uniformly tritium—labeled Na—S. Observations were
made in unanesthetized animals over a range of
plasma S levels from 1 to 80 mg/dl. Urine concen-
trations of S up to 60 mg/ml with a US/Ps of 210
were observed. The clearance of saccharin (Cs)
exceeded inulin clearance (C10) at all plasma
levels. Thus at a S concentration of 1—2 mg/dl,
C/t1 equalled l.66±.23 while protein binding of
S averaged only 3.2±1.0%. At a plasma S concentra-
tion of 14 to 20 mg/dl, a secretory Tm was clearly
demonstrable. The mean value for Tir5/GFR was 8.7
mg/lOO ml. When PAH and S were infused simul-
taneously, competitive inhibition between the two
organic acids was observed. This inhibition was
also demonstrated in vitro using rat kidney corti-
cal slices. The data indicate that S is excreted
by a combination of filtration and tubular secre-
tion. The latter appears to be carrier—mediated
and presumably occurs in the proximal tubule. The
excretory patterns and urinary levels of S were
identical in male and female rats, although blad-
der tumors have been reported only in males.
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• FEEDBACK CONTROL OF GLOMERULAR FILTRATION RATE:
SITE OF THE EFFECTOR MECHANISM. Josephine P.
Briggs* and Fred S. Wright. Yale Univ. School of
Medicine and VA Hospital, New Haven, CT.
It is not known whether the changes of vascular
resistance that mediate the fall in single nephron
glomerular filtration rate (SNGFR), which results
from increased flow rate through the loop of Henle
of the same nephron, are pre— or post—glomerular.
To identify the site of this resistance change,
micropuncture studies were performed with adult
Sprague—Dawley rats. SNGFR was measured while
fluid flow into the loop was set at either 10 or
40 ni/mm. SN filtration fraction (FF) was
determined from Hct measured in blood samples from
surface efferent vessels while flow into the loop
was either 10 or 40 nl/min. To accomplish this we
designed a new technique which permits verifica-
tion (using both anatomical and functional cri-
teria) that selected vessels and perfused tubule
segments originate in the same glomerulus. In-
creasing loop flow significantly decreased SNGFR
from 35.5 to 20.8 nl/min and SNFF from .385 to
.292. Thus, SN glomerular blood flow (CEF) fell
from 167 to 130 nl/min. Since previous results
have shown that glomerular capillary pressure
decreases when loop flow increases, the present
results showing that SNGBF also falls indicate
that pre—glomerular resistance must increase when
loop flow increases. Since the pressure drop
along and the flow through the efferent vessel
both decrease, there is little change in post—
glomerular resistance. The feedback response to
increased loop of Henle flow thus is mediated pri-
marily by afferent arteriolar constriction.
PROSTAGLANDIN-DEPENDENT AND-INDEPENDENT
EFFECTS OF BRA DYKININ ON RENAL FUNCTION IN
THE DOG. B.H. Brouhard, J.R. Gill, Jr., G.D.
Kelly'. and F.C. Bartter. National Heart, Lung, and
Blood Institute, Bethesda, Maryland.
Bradykinin (B) stimulates renal synthesis of prostagland—
ins (P0). To determine if PG mediate the renal effects
of B, 5.ug/min of B was infused in left renal artery of
hypophysectomized dogs during stable water diuresis — 8
control dogs and 9 dogs treated with indomethacin (I),
4 mg/kg/day for three days. In the I treated group, the
increase in UNV (10 to l22.Eq/min) and in U1V
(10 to 3l.siEq Na/mm) and the decrease in distal
fractional chloride reabsorption (0.87 to 0.60) were
similar to changes in control dogs (UNaV, l4to l43jjEq/
mm; UKV, 14 to 34)JEq/min; distal fractional chloride
reabsorption 0.94 to 0.69). Whereas the increase in non—
cortical plasma flow was significant (PL.0.05) Tn the two
groups (C, 97% vs I, 74%), cortical plasma flow changed
significantly with B only in the control group (C, 23% vs
I, 6%). Thus, the results suggest that PG mediate the
effect of B on cortical blood flow but not on noncortical
blood flow, distal fractional chloride reabsorption, UNaV
or U<V.
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MECHANISM OF ETHANOL (E) INDUCED DIURESIS.
F.Cadnapaphornchai,S.Taher,F.D.McDonald, WayneState University, Detroit, Mi.
This study was undertaken to evaluate the
mechanism of E on renal water excretion. In 5
anesthetized dogs, intravenous infusion of E (20
mg/Kg/Mm) for 60 mins. was associated, with an in-
crease in systemic blood pressure (SBP) from
122+14 to 1141+14mnlHg (P<.oi). At the same time,
Uosm decreased from 10214+95 to 323÷78 mOsm/KgH 0
(P<.005) and CH 0 increased from -.149+.08 to
.l2ml/min (F<.O5). These changes however were
associated with a decrease in renal plasma flow
(RPF) from 1141±12 to 95+11 ml/min (P<.01) and
an increase in renal vascular resistance, (RvR)
from .53±.07 to.814+.114 (P<.Ol). There were no
changes in GFR, sodium excretion (UNaV) osmolar
clearance (COma) or solute excretion (sv). Be-
cause of prolonged effect of F, a post control
study was not obtained. To examine the role of
neural pathways in this water diuresis, the same
experiments were done in 6 dogs with bilateral
cervical denervation. F did not produce a change
in Uosm.(982+lOl to 1021+122 mosm/KgH2O). The
changes in SBP,G?R,UNaV,RPF and SV were the same
as in intact dogs. CH 0 however decreased from
_.147+.07 to -.30+.06 m/min.(P<.0l) and COma de-
creased from .714±.l6 to
.1414+.07m1/min (P<.02). In
preliminary studies in 2 hypophysectomized dogs
receiving exogenous vasopressin (ADH) infusion and
in 2 dogs receiving a subpressor dose of E into
the carotid artery, no change in renal water ex-
cretion was observed. The present study suggests
that E-induced water diuresis can be abolished by
interruption of neural pathways and it is possible
that the suppression of ADH may be mediated by
altering autonomic baroreceptor tone.
EFFECT OF SPIRONOLACTONE (s) ON MINERALOCORTICOID
AND GLUCOCORTICOID — INDUCED INCREASES IN COLONIC
NA ANJ WATER ABSORPTION. Alan N. Charney,
Mark Donowit*, and Cynthia L. Costenbader.*
N.Y.V.A. Hosp., N.Y.U. School of Med. N.Y.,N.Y.,
and Thfts Univ. School of Med., Boston, Ma.
Both mineralo and glucocorticoids increase
renal and colonic Na and water absorption and
Na'-K—ATPase activity. The effect of glucocorti—
coids has been attributed to a mineralocorticoid
action of the glucocorticoids. To examine this
hypothesis, rats vere injected SQ daily for 3
days with each or pairs of the following: methyl-
prednisolone (NP) 3nig/lOOg b.w., deoxycortico—
sterone (DOCA) 0.5mg/lOOg or S 114mg/lOOg. On day
14, colons of injected and control rats were per-
fused in vivo to measure Na and water transport.
Following perfusion scraped jejunal and colonic
mucosa was assayed for Na—K—ATPase activity.
DOCA increased. colonic but not jejunal Na and
water absorption and Na—K—ATPase activity and
both of these effects were blocked by S. MP
increased jejunal and colonic Na and water ab-
sorption and Na—K—ATPase activity but neither of
these effects were blocked by S. S alone had no
effect on colonic transport or Na—K—ATPase. NP
and DOCA were not additive in their colonic
effects on transport or Na—K—ATPase. We conclude
that 1) NP—induced increases in colonic Na and
water absorption and Na—K—ATPase are not mineralo—
corticoid actions of MP, 2) NP and DOCA do not
have additive effects perhaps because Na—K—ATPase
is a common pathway for their effects and 3)mine—
ralocorticoids may not be required for baseline
colonic Na and water absorption or Na—K—ATPase
activity.
MEMBRANE PERMEABILITY TO NONELECTROLYTES AS A
FUNCTION OF CONCENTRATION: A NEW THEORY. Jing S.
Chen and Mackenzie Walser, Johns Hopkins Univ.
Sch. Med., Depts. Pharmacology and Medicine, Balti-
more, Maryland.
Bulk solute permeability (P), measured as net
f1uxI/C, may differ from simultaneously measured
tracer permeability (p*), owing to self-interaction
of solute during transport. If self-interaction,
expressed as the ratio Q = P/P*, is independent of
concentration (C), and if solvent drag is absent,
it can be shown theoretically on the basis of the
formulations of Kedem and Katchaisky that P should
vary with C as follows: log(P/P)=(Q-l)log(/Cl).
Expressions can also be derived for P, *, and
unidirectional fluxes as functions of Q in the
presence of gradients of C. To test this theory,
tracer and net fluxes of 3 solutes across toad
bladder were measured as C was progressively in-
creased both with and without concentration gradi-
ents. Preliminary experiments established the
absence of rectification of non-electrolyte flux,
and no effects of the solutes on electrical prop-
erties. For urea, Q was insignificantly different
from unity (l.0!÷0.03). Unidirectional fluxes
corresponded to predicted values as C1 and C2 were
varied. For mannitol and thiourea, Q was < 1
(0.83+0.02 and 0.87+0.02, respectively). P fell
progressively (by approximately 50%) as C was
increased stepwise from 0.005 mM to 5 mM. While
such data do not exclude carrier mechanisms for
thiourea and mannitol, they are more consistent
with this theoretical formulation based on constant
self-interaction of solute fluxes.
EFFECT OF MALEATE ON PROXIMAL TUBULE (PT) HCO3,
Na AND Cl TRANSPORT IN NORMAL DOGS. S.Y. Chou,
P.A. Fein*, T. Shafi* and J.G. Porush, Division
of Nephrology, Brookdale Hospital Medical Center,
Brooklyn, New York.
Previous experiments in this laboratory have
demonstrated a correlation between HCO3 transport
and MaCi reabsorption in the PT following acetazo—
lamide (ACZ) administration during distal blockade
(DB) produced by Ethacr)Pnic acid and chlorothiazide
(JCI 60:162, 1977). In order to further examine
this phenomenon, maleate (an inhibitor of PT HCO3
transport) was utilized. In 9 dogs sodium maleate
25 mg/kg IV) administered during steady state DB
resulted in a significant rise in urine flow rate
and absolute excretion of HCO3, Na and Cl. Frac-
tional excretion (FE) of HCO3 rose from 25 to 34%;
FENa and FEC1 increased from 35 to 39% and 44 to
49%, respectively (p (0.025 for all). Addition of
ACZ (50 mg/kg IV) at the peak of the maleate—
induced bicarbonaturia caused a further significant
increase in FEHCO3 (to 54%), FENa (to 50%) and
FEC1 (to 58%). In 5 dogs a higher dose of maleate
(50 mg/kg IV) led to even greater effects on frac-
tional excretion of HCO3, Na and Cl, despite a
drop in GFR. Superimposed ACZ again caused a fur-
ther significant effect. Associated with these
changes, there was a stepwise increase in urine—
plasma (u/P) HCO3 ratio and a reciprocal decrease
in u/P Cl ratio after maleate and ACZ administra-
tion in all animals. Furthermore, a significant
correlation was noted between the increase in
HCO3, and Na or Cl excretion after nialeate as well
as after ACZ In all dogs. These data again demon-
strate that at least in part PT Na and Cl trans-
port are dependent upon HCO3 transport probably
related to the transtubular Cl gradient.
• PHYSIOLOGIC SIGNIFICANCE OF THE PARACELLULAR PATH-
WAY ACROSS TOAD URINARY BLADDER. Mortimer N. Civan
and Donald R. DiBona*. Depts. of Physiology &
Medicine, Univ. of Pennsylvania, Phila., PA;
Laboratory of Renal Biophys., Mass. Gen. Hosp. &
Dept. of Physiology, Harvard Med. Sch., Boston, HA.
Hypertonicity of the mucosal bathing medium in-
creases the electrical conductance of toad bladder
by osmotically distending the apical epithelial
limiting junctions. The Osmotic sensitivity of the
paracellular shunt pathway has been of uncertain
physiologic relevance since toad urine is not
normally hypertonic to plasma. Therefore, experi-
ments were performed with variation of the trans—
mural osmotic gradient strictly within the physio-
logic range; initially hypotonic mucosal media
were made isotonic by addition of a variety of
solutes. Mucosal NaCl increased tissue conductance
substantially. This could not have solely reflec-
ted increased conductance of the transcellular ac-
tive pathway since inucosal KC1 also increased con-
ductance, whether Na+ was present or not, Mucosal
NaC1 could not have acted solely through a paral-
lel transepithelial path formed by damaged tissue;
mucosal non—electrolytes also increased tissue
conductance. Finally, mucosal NaCl could not have
acted solely through transcellular channels para-
llel to the active Na+ Hath, since the serosa—to—
mucosa permeabil4ty to '2Na was also increased by
mucosal NaCl; Na moves in this direction largely
through the paracellular transepithelial pathways.
The results establish that the permeability of the
limiting junctions is physiologically dependent on
the magnitude of the trsnsmural osmotic gradient.
A major role is prooosed for this mechanism, ser-
ving to conserve the body stores of NaC1 from ex-
cessive urinary excretion.
• MEDULIRY PLASMA FLOWS AND JUXTA14EDULLARY-GLOMERULI
(,mIG) FILTRATION FRACTION (FF) IN THE RAT KIDNEY.
Jaime BCoelho,Colimibia Univ., Dept.of Med. ,NY, NY.
The obRb_accumulation technique has been applied
to the study of renal medullary plasma flows despite
inadequate validation as to possible inedullary by-
pass resulting from glomerular filtration in the
cortex and countercurrent diffusion in the medulla.
We examined the simultaneous accumulations of
and 125I—albumin (A) at 5,6,7 and 12s post bolus i.
v. injection. Tissue plasma flows (TPF) were cal—
cuJ.ated as the tsue/plasma ratios of tracer, cor-
rected to 1 min.°°Rb/A TPF ratios were>l at all
times In slices down to and including the outer
stripe of the outer medulla, Indicating transit
times<5s for these regions and escape. For the
inner stripe (i.s.),however,the 6Rb/A TPF ratiowas
<1 and stable between 5 and 7s (see Table),then rose
significantly at l2s (p< 0.001). In the inner medul-
la, divided into an outer portion (i.m.) and a pa-
pillary portion (p.),the ratio was only slightly
lower between 5—7s,before A began to escape from
i.e.
5s (SE) 6s 7s l2s
l.a. 0.68+0.05 0.65+0.03 0.70+0.03 1.05+0.07
i.m. 0.55±0.014 0.142+0.09 0.61±0.08 0.71±0.06
p. 0.77+0.06 0.143+0.02 0.50+0.05 0.146+0.03
This suggests that countercurrent trapping of
86Rb, although presentkis not the major factor in the
partial exclusion of O6Hb from the medulla but,
rather, filtration by .1MG. Therefore l—(86Rb/A)TPF
In the entire i.s.,l.m. and p. at 5—7s can be con-
sidered a measure of JMG—FF. In this stud,JMG-FF
was O.314+O.O2,a reasonable value. Actual Bt'Rb_TFF's,
which in the medulla approximate capillary plasma
volume—flows, were estimated at 0.52+0.03, 0.18+
0.03 and 0.17+0.02 ml/mln/g for i.s.,i.m. and p.,
respectively.
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• INHIBITION OF THE H CURRENT BY SEROSAL HCO IN
TURTLE BLADDER. L.H. Cohen, A. Mueller* and
P.R. Steinmetz. Department of Medicine, Univer-
sity Hospital, Iowa City, Iowa.
Acidification of the luminal (L) solution by
the isolated turtle bladder involves H secretion
(H) by a pump located at the L membrane. The
OH- dissociated in this process reacts with CO2
and forms HCO which is thought to move passively
across the serosal (S) membrane. To explore the
role of this exit step for HCOI in the regulation
of the.H+ current response to increasing S
HCO concentrations was measured in bladders in
which Na transport was abolished by 5x1OM
ouabain. The L solutions were HCOj-free and were
bubbled with CO2-free air. The S solutions were
bubbled with 5% CO2 in air. Increasing S HCO
from 0 to 20 mM decreased '3H from 56.2 17.2 to
47.8 13.5 pamps, a 12.2 3.0% decline. Fur-
ther increases in S HCO to 30 and 40 mM inhibi-
ted H by 29.4 and 34.2% respectively. The in-
hibition of JH by S HCO was corrected for diffu-
sional flow of HCO from S to L obtained in each
bladder from the current produced by adding 20,
30, and 40 mM HCO to S with H secretion stopped
by an opposing pH gradient. The current would
not be affected by electroneutral HCO flow from
S to L. Changes in S pH in the absence of ex-
ogenous CO2 and HCO had no effect on
We conclude that in this urinary epithelium
physiologic concentrations of HCO in the serosal
solution inhibit the net exit flow of HC0 in
series with the H+ pump and are rate determining
for H+ secretion.
BASOLATERAL TRANSPORT OF CYSTINE IN THE RABBIT
PROXIMAL TUBULE. Barbara R. Cole, and F. Bruder
Stapleton*. Univ. of California, San Diego, Dept.
of Peds., La Jolla, California and Naval Reg. Med.
Ctr., San Diego, California.
Some patients with cystinuria, as some cystin-
uric dogs, excrete cystine in the urine in excess
of the glomerular filtration rate, indicating
secretion of cystine. To study transport at the
basolateral membrane of the cell, where secretion
might occur, proximal tubules were dissected with-
out collagenase from adult rabbits, incubated in
oxygenated serum ultrafiltrate containing L-35S-
cystine (Sp.act 44Ci/mMol) at 37 C, rinsed and
intracellular 35s accumulation was measured.
Results were expressed as distribution ratio ,(DR),
that is, CPM/nl tubular fluid CPM/nl incubating
medium. After one hour of incubation, the mean DR
for the proximal tubule was 73.1 -4- 5.8 S.E.M.
Values were similar in the proximal convoluted
tubule, first mm and second mm portions of the
proximal straigh tubule. Likewise, intracellular
accumulation of 55 was similar in cortical and
juxtamedullary straight segments. This distrib-
ution ratio is higher than previously reported and
demonstrates the value of pure preparation of prox-
imal segments. The contributions of the 35s-
cystine to glutathione metabolism and to trans-
cellular transport are under investigation.
INHIBITION OF ADH—STIMULATED WATER FLOW IN TOAD
URINARY BLADDERS BY TETRACYCLINES: pH-DEPE1DECE
AND LACK OF CORRELATION WITH ANTIBACTERIAL ACTIVITY.
M. Cox J. Guzzo, B. Huber*,, and I. Singer. Univ.
Pa. Div. Med., V.A. Hosp., Philadelphia, Pa.
Demeclocycline (0MG) causes nephrogenic diabetes
insipidus in humans and has been used successfully
to treat the chronic hyponatremia associated with
the syndrome of excessive ADH secretion (SIADH).
DMC (but not oxytetracycline (QTC)) also inhibits
ADH—stimulated water flow in toad urinary bladders.
The effects of three tetracyclines (TC5); 0MG, OTC
and a new, non-antibacterial TC, anhydro-7—chloro-
6-demethyltetracycline (ADC), on ADH—stimulated
water flow were investigated in toad urinary blad-
ders. Paired hemibladders from a single toad pro-
vided control and experimental ([serosal drug] =
0.5 my/ml) preparations in which ADH (100 mU/ml)—
stimulated osmotic water flow was measured gravi—
metrically. For each set of experiments, n = 4—9:
Drug % Inhibition
Medium pH = 7.9 Medium pH 7.3
QTC + 2.0 -6.7
DMC — 5.3
ADC —23.4± -83.2±
or better. We conclude that (1) the inhib-
ition of ADH-stimulated water flow in toad urinary
bladders is pH dependent; this may be due to pH-
induced changes in drugprotein binding and/or
drug..lipid solubility (2) the antibacterial
activity of TC5 is not essential for their effect
on water transport; and (3) the potential exists
for the development of new TCs which are more
effective in the treatment of SIADH than DMC, and
which lack the side effects of the latter drug.
• POTASSIUM RECYCLING IN THE RENAL MEDULLA. Carlos
A. Battilana*, Dennis C. Dobyan*, Frank B. Lacy*,
and Rex L. Jamison, Div. of Nephrology, Dept. of
Med., Stanford Univ. Sch. Of Med., Stanford, CA
We recently demonstrated that K Is normally se-
creted in the juxtamedullary (JM) pars recta or
descending limb of Henle (DLH), and that this
phenomenon is enhanced by chronic K loading. To
test the effect of acute inhibition of urinary K
excretion, rats were chronically loaded with K and
then given amiloride (n6). The left renal papil—
la was exposed and fluid obtained by micropuncture
from the DLH and base and tip of the collecting
duct (CD). The mean tubule fluid—to—plasma (TF/P)
K in the DLH in K loaded rats (n=l3) was lowered
from control values of 7.1 0.7 to 3.7 + 0.4
(P<O.005) after amiloride. The percent of filter—
ed K remaining also decreased from 180 18% to 65
+ 9% (P<O.OOl). The TF/P K at the base (28 3)
and tip (51 3) of the CD in control K loaded
rats was reduced to 7 2 and 5 1, respectively,
after amiloride (P<O.O05); the percent of K re-
maining at the base (68 12%) and tip (71 8%)
in K control loaded rats was alsp decreased to 16
4% and 8 2% respectively, (P<0.0O5). This
suggests that: 1) reducing the amount of K deli-
vered to the CD strikingly decreases K secretion
in the JM pars recta or DLH and 2) K is normally
reabsorbed by the CD and regains entry into the
JM pars recta or DLH. Thus, it appears that K,
like urea, undergoes medullary recycling which is
enhanced by chronic K loading. Consistent with
this hypothesis is a strong correlation between
the percent of the filtered K remaining in the
DLH and the concentration of K in the final urine.
(y=52.5 O.28x; r'O.49, P<O.OO1).
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• DETERMINATION OF IN SITU pCO2 IN THE RAT NEPHRON.
TO DuBose*, NW Carter, LR PucacCo*, and JP Kokko
UT Hlth Sci Cntr, Dallas, TX.
Controversy concerning the mechanism of bicar-
bonate reabsorption exists widely. All previous
studies supporting the hydrogen ion (11+) secretory
mechanism have assumed that systemic arterial
blood (SB) and tubular fluid (TF) pCO2 are equiva-
lent. A recent study has indicated that pCO in
the proximal tubule exceeds SB pCO2 in the control
rat. We have utilized a new micro-pCO2 electrode
(4-6 pm) with theoretical slope to directly mea-
sure TF pCO2 of control Sprague-Dawley and
Munich-Wistar rats as well as in rats with der—
ranged acid-base Status. In 15 control rats (PHA=
7.36, PCO2SB=47.6rnmHg) proximal TF pCO2 was sig-
nificantly greater than SB pCO2 (pCO2 TF=80.6±
13.8, n=25). Furthermore pCO2 in the distal tu-
bule, the star vessel, and along the entire length
of the accessible proximal tubule were similarly
elevated but not significantly different from each
other, indicating that CO2 gas is in diffusion
equilibrium throughout the renal cortex. In rats
with respiratory alkalosis (pCO2SB=l9.9) PCO2 TF
was 37.6±4.1. These results demonstrate directly
an elevated TF pCO2 and thereby negates conclu-
sions based on previous models assuming CO2 equi-
librium between SB and TF. In addition, these
findings are against the concept of a "diffusion
barrier" for CO2 in the proximal tubule as re-
cently suggested. Furthermore only by a conibina—
tion of acute volume expansion, hyperkalemia, and
hyperventilation could the gradient between SB
and TF be nullified. Therefore it is proposed
that the elevated pCO2 in the cortex is a result
of accession of bicarbonate into peritubular
blood.
• FUROSEMIDE (F) AND GLOMERULAR FILTRATION RATE
(GFR): A MICROPRESSURE STUDY. K.L. DUchin,* L.N.
Peterson*and T.J. Burke. Dept. of Physiol., Univ.
Cob. Med. Ctr., Denver, Colorado.
With loop-acting diuretic administration it is
not uncommon to observe decreased GFR. Excluding
ECF volume changes, one possible explanation in-
cludes an increase in proximal tubule pressure
(PTP) during diuresis and an accompanying decrease
in effective filtration pressure (EFP)--especially
if there is no attendant renal vasodilation (RVD).
This hypothesis was tested in pentobarbitalized
dogs (n=8) prepared for clearance and micropressure
studies. Using a renal artery clamp, renal perfu-
sion pressure (RPP) was reduced to near the lower
limit of renal blood flow (RBF)autoregulation where
the renal vasodilation effect (RVD)of F is minimized
(ASN, 1976). During control (C) period, RBF (flow-
meter), GFR (inulin clearance), PTP and stop flow
pressure (SFP, an estimate of glomerular capillary
pressure) were measured. Glomerular capillary on-
cotic pressure (11GC) was estimated from systemic
protein (IIA) and filtration fraction; EFP was esti-
mated as SFP+rIA_PT_IIGC. Measurements were repeated
15—20 mm after F (5mg/kg+ 5mg/kg. hr). Urine
losses were continuously replaced with 0.9% saline.
Results (mean±SE) were as follows: a = p < .01.
EFP
C 101±3 26±1 49±2 18±1 16±2 153±18 27±3
F 97±2 36±2a 49±2 16±1 81a 145±16 j7+2a
During F, with no increase in RBF, a PTP increase
is not offset by a SFP increase. This leads to a
significant decrease in both EFP and GFR. A de-
crease in GFR may be observed at blood pressures
near the lower limit of autoregulation.
• RENAL EXCRETION OF PROSTAGLANDIN E2 (POE2) AND
F2a (PGF2o) IN BRATTLEBORO HOMOZYGOUS DIABETES
INSIPIDUS (DI) RATS. Michael J. Dunn, H. P.
Greeley,* Judith Horner,* and Heinz Valtin.
Univ. of Vermont, Coll. of Med., Burlington, VT.
and Dartmouth Med. Sch., Hanover, N. H.
POE2 antagonizes the hydro-osmotic action of
vasopressmn (VP) and VP stimulates prostaglandin
production by renal cells in vitro. Therefore,
we evaluated the renal excretion of POE2 and
PGF2o in Brattleboro homozygous DI rats deficient
in VP and in Long Evans control rats. 24 hr.
urine collections, before and after VP, were
analyzed for POE2 and PGF2o using radioimmuno-
assay. The control and the DI rats excreted
217± 4Ong (mean SEll) and 39± 5ng POE2 per day
(n=12 each; p<0.O0l); the values for PGF2o were
221± l8ng and 40± 4ng respectively (p<O.OOl).
VP, 600 milliunits/Kg body wt. daily for 2 days
stimulated renal excretion of POE2 to 96± l2ng
(p<O.O01) and of PGF2o to 171± 35ng (p<O.Ol) in
the DI animals. Less dramatic increments of
prostaglandin excretion after VP were also seen
in the Long Evans control rats. Since chlorpro—
pamide potentiates the hydro-osmotic effects of
low doses of VP, we tested the possibility that
chborpropamide inhibited prostaglandin synthesis.
Chlorpropamide 15 mg/Kg body wt., given to 5 DI
rats for 2 consecutive days, did not inhibit the
stimulatory effects of these relatively large
doses of VP on renal prostaglandin excretion.
We conclude that VP, released endogenously or
administered exogenously stimulates renal produc-
tion and excretion of POE2 and PGF2a. This
response may modulate the action of VP on the
collecting duct.
RENAL RESPONSE TO FLUID DEPRIVATION IN BRATTLEBORO
HOMOZYGOUS (DI) RATS: CHRONIC CLEARANCES IN CON-
SCIOUS RATS. Brian R. Edwards, Miklos Gellai*
and Heinz Valtin. Dept. of Physiology, Dartmouth
Med. School, Hanover, NH
When deprived of drinking water, DI rats elabo-
rate an hyperosmotic urine in the apparent absence
of endogenous ADH. To test the relative contribu-
tion of decreased GFR, and hence decreased genera-
tion of free water, to the increased concentrating
ability, we used chronically implanted catheters in
conscious DI rats allowing accurate, serial clear-
ance determinations over prolonged periods of de-
hydration; this approach eliminates problems of an-
ethesia and inappropriate fluid balance. The
'chronic preparation' is described in another ab-
stract of this meeting, authored by M. Gellai. Ten
rats were used 4 to 7 days after surgery. Follow-
ing a control period of 3 consecutive, 15 mm urine
collections, drinking water was removed (time 0)
and further clearance determinations made at 3, 6,
9, and 15 or 24h. Body weight fell throughout,
reaching 79% of control at 24h. Control GFR averag-
ed 982 80 (SE) pl/min.lOOg and fell gradually to
71% of this value at 15h, and then to 27% at 24h.
UOsm climbed steadily from 155 13 mOsm/Kg to 514
62 at 15h and to 696 8 at 24h. Urine was hyper-
osmotic to plasma by 3h. Plasma protein was 5.9 g%
at Oh, 6.8 at 15h, 8.2 at 24h. The extent to which
the fall in GFR can completely account for the in-
creased concentrating ability during dehydration
will now be tested by means of an inflatable aortic
cuff in a similar preparation using hydrated DI
rats. Preliminary studies using this cuff indicate
a rise in UOsm when GFR is mechanically reduced.
However, factors other than GFR reduction may well
be involved in the overall response.
RPP PTP SFP 11oc
(mm Hg)
RBF GFR
(mi/mm)
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ROLE OF PROSTAGLANDINS (PG) IN CHANGES OF ACUTE
URETERAL PRESSURE ELEVATION IN THE DOG. *GA Ed-
wards and W.N. Suki, (Intr. by B.J. StinebaughT
Dept. Med., Baylor Coil, of Med., Houston, Texas.
The role of PG in mediating renal hemodynamic
and functional changes in acute ureteral pressure
elevation was studied by means of PG synthesis in-
hibition. Experimental animals (I) were pretreat-
ed with indomethacin 5 mg/kg p.o. the day before
study and 5 mg/kg IV followed by infusion of 5 mg/
kg/hr during study, while control animals (C) were
not pretreated. After infusion of normal saline
(5-8% BW), control clearance periods and initial
injection of radiolabeled microspheres were done.
Left ureteral pressure was elevated to 55 cm H2O
and the urinary dead space allowed to empty before
experimental clearance periods and a second in-
jection of microspheres were performed.
Renal blood flow increased in obstructed kidney
(0) by 40±12% in comparison to unobstructed kidney
(U) in C animals while increase was only 7±3% in I
animals (p<O.O1). Cortical blood flow in 4 zones
of equal depth shifted from the most superficial
to the 2 middle zones in C animals following ob-
struction while I animals showed no redistribution
in obstructed kidney (p<O.025).
Zone 1 Zone 2 1 Zone 3 Zone 4
PTbw C +6.7±2.1 +4.7±2.11+2.5±0.7 +0.8±1.8
0 vs U I +0.3±1.6 +l.9±l.]lfO.4±2.2 +1.3±1.5 =
thanges in GFR, fractional excretions of Na, Cl,
Ca++, Mg++, P0L, and K+, and RHCO3/GFR were not
significantly different between the two groups.
These results provide evidence that PG mediate
the hemodynamic changes of acute ureteral pressure
elevation. However, PG do not appear to play an
important role in the determination of GFR or the
pattern of electrolyte excretion in this model.
EVIDENCE FOR A SODIUM RETAINING FACTOR SECRETED BY
RAT ENUCLEATED ADRENAL. B.Eisenstein,H.H.Bengele,
S.L.Dale J .D.MelbyE.A,Alexander,Thorfldike Mem.
Lab. ,Dept.Med.,BostOn City and University Hospitals
Boston Univ. School Medicine, Boston, Mass.
After removal of the adrenal glands without
their capsules (adrenal enucleation),rats have an
impaired ability to excrete a Na load. We have de-
monstrated that this is due to enhanced Na reab-
sorption along the collecting duct and is blocked
by spironolactone, Since aldosterone secretion by
the enucleated adrenal is ( 1% of the intact
adrenal, this antinatriuretic effect has been
attributed to another mineralocorticoid-like hor-
mone. To provide further evidence for the presence
of such a hormone, we have utilized media extracts
(EX) from the incubation of adrenal tissue from
rats 4 days after enucleation or sham operation. In
these EX, aldosterone was identified by thin layer
chromatography and was completely removed. Clear-
ance studies were performed before (CONT) and after
the infusion of EX into totally adrenalectomized
rats expanded with saline. Results are mean SE
during CONT and 100-120 mins. after EX.
CONT SHAM EX CONT ENUC EX
(n 6) (n= 5)
GFR 2.1 0.1 1.8 0.1 2.2 0.3 1.8 0.2
mi/mm
UN V 6.4 0.4 9.3 1.4 6.2 0.9 5.3*± 0.7
uq/min
UKV 3.0 0.4 2.7 0.3 2.4 0.5 2.5 0.4
uEq/min *P ( .05 vs SHAM EX
Our results demonstrate that the EX from regenerat-
ing enucleate adrenal glands contain sodium retain-
ing activity while not affecting potassium excre-
tion. This adrenal secretory product is not
aldosterone.
• A POSSIBLE ROLE FOR MICROFILANENTS (HF) IN
VASOPRESSIN (ADH)-INDUCED INTRANEMBRANOUS PARTICLE
AGGREGATION IN TOAD URINARY BLADDER. S. Ellis*,
W.A. Kachadorian, and V.A. DiScala. Renal Service,
USPUS Hospital, Staten Island, N.Y.
In previous freeze fracture (FF) studies ADH—
induced intramembranous particle aggregation has
been observed in granular cell luminal membrane of
the toad urinary bladder. This morphologic change
has been specifically related to induced changes in
Osmotic water permeability; furthermore, it is col—
chicine (COL)—sensitive, and thus probably depend-
ent on the function of microtubules (NT). In the
present investigation FF studies have been per-
formed with paired toad bladders to determine, a)
if the aggregation response to ADH (20 inU/ml) is
sensitive to a 3 hr incubation with cytochalasinB
(CB)(0.04 mM; n=6), and thus probably dependent on
MF, and b) if a 3 hr incubation with CB combined
with COL (0.1 mM; n6) has a greater inhibitoryef—
fect on the aggregation response than COL alone.
With CB the aggregation response to ADH was reduced
in terms of the frequency of aggregates per 235im2
membrane (148±20 to 88±15, P<0.025;39±9% inhibi-
tion). The aggregation response of bladders incu-
bated with COL plus CE as compared with COL alone
was also reduced in terms of aggregate frequency
(125±15 to 58±8, P<0.OO1;47±14% inhibition). The
inhibitory effect of CB on the aggregation re-
sponse was similar in the absence or presence of
COL (39±9.2 vs 47±14%, respectively, P>O.5). These
data are consistent with the interpretation that
MT are involved in ADH—induced particle aggre-
gation, and that this involvement is probably in-
dependent of MT function.
• EVALUATION OF CELL SHAPE IN RABBIT PROXIMAL TUBULE:
A C0ARISON OF TRANSMISSION AND SCANNING ELECTRON
MICROSCOPIC TECHNIQUES. Andrew P. Evan*, Larry W.
Welling, and Dan J. Welling. Dept. of Anatomy,
Univ. of New Mexico, Albuquerque, N.M., Medical
Research Service, VA Hospital, Kansas City, Mo.,
and Dept. of Pathology, Univ. of Kansas Med. Ctr.,
Kansas City, Kans.
Three techniques were used to evaluate the shape
of cells in proximal convoluted tubule. In one
procedure isolated tubules were perfused in vitro,
fixed in 1% glutaraldehyde, and examined in random
sections by transmission electron microscopy (TEM)
(Welling and Welling, Kidney Int. 9:385, 1976).
The two other procedures involved scanning electron
microscopy (SEM) of tissue fixed in 2.5% glutar—
aldehyde either in vivo by arterial perfusion and
with subsequent lid and collagenase treatment (Evan
et al, Pnat. Rec. 185:433, 1976) or in vitro after
isolation of single nephron segments. With TEM the
cell dimensions could be estimated accurately using
morphometric procedures but cell shape could be
modeled only indirectly. With SEN the apical and
basal—lateral surfaces and the overall shape of the
cells could be visualized directly but cell dimen-
sions could not be measured accurately. Although
the TEN work was completed before the SEM results
were obtained, the cell shapes modeled indirectly
using TEM data and those seen directly by SEN are
surprisingly similar. It is concluded: 1) that
cell shape was not adversely affected by the three
different methods of tissue preparation, 2) that
morphometric analysis of TEN sections is a useful
adjunct to and can provide quantitative measure-
ments for cell shapes observed by SEM, and 3) that
cell shape can be predicted accurately by morpho—
metric analysis of random TEN sections.
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• STUDIES ON THE MECHANISM OF INCREASED SODIUM
EXCRETION (U v) DURING pRUG-INç'UCED VASO-
DILATATION (Ern). S. Fadern, R. Patak, M. Lifschitz,
and J. Stein. Dept of Med., UTHSCSA, San Antonio, Ix.
The administration of vasodilating agents such as
acetyicholine and bradykinin (Br) causes an increase
in UNaV the basis of which is still unclear. Since it
was recently shown that secretin (Se) caused a profound
increase in renal blood flow (RBF) without a major
change in UNaV it seemed that a comparison of the
renal functional effects of Br and Se at an equivalent
vasodilating dose might delineate the mechanism of
altered UNaV with DIV. Thus, II studies were performed
in the dog in which intrarenal Br and Se were alternately
given. Br increased RBF from 222 to 342 mI/mm, urine
volume (V) rose from 0.2 to 1.2 mI/mm and UN V in-
creased 87 uEq/min (all p < .01 or less). Urine smolality
(U05 ) fell from 1230 to 401 mosm/kg. Urinary prosta—
glan&n E excretion (UPG V) as measured by hepatic
receptor assay also increlted from 4.4 to 23.4 ng/min
(p<.O5). Se caused a comparable increase in RBF (216
to 325 mIt mm) but trivial changes in V, UNaV and
U05 while UPGPV was unchanged. Because of the
ma&1ed differendBs in UNV, Uosm and UPG V between
Br and Se, a second series of studies were performed
in which papillary plasma flow (PPF) was measured
with the albumin accumulation method. Control PPF
was 29 ml/min/100 gm and Uosm was 1194 mosm!kg.
Br increased UNaV and decreased U to 516 mosm/kg(p(.Ol) in association with a rise in9 to 62 mI/mint
100 gm (p(.02). Se did not change V, UN V, U0 m'or PPF (32 mI/mm/IOU gm). Since the nariureic agent
Br increased PPF and decreased U while Se did
not, alterations in medullary hemojRamics may be
responsible for the increased U aV with Br. It is also
possible that the change in PPmay be mediated by
enhanced renal PGE synthesis.
ROLE OF LUMINAL CELL MEMBRANES IN TUBULAR PROTEIN
REABSORPTION IN RABBITS. B.C. Foulkes, Depts.
Env. Health & Physiol., Univ. of Cincinnati, Coil.
of Med., Cincinnati, Oh 45267
Occurrence of protein reabsorption from glomer-
ular filtrate is well-documented. We wished to
determine whether the rate of such reabsorption is
limited by reaction of protein with luminal mem-
branes (LM). The test substance was Cd-metallo-
thionein (CdMT isolated from livers of rabbits
treated with l09CdCl2; it is reabsorbed from the
lumen by a saturable process (PSEBM, Oct. 77), and
appears unchanged in urine after arterial injec-
tion. When a bolus was thus administered contain-
ing 50 g CdMT together with inulin, fractional
reabsorption (FR) of filtered CdMT averaged 50%;
its mean tubular transit time (t) significantly
exceeded t1. Injection of I mg CdMT reduced FR
practically to 0%, but did not abolish the tran-
sit delay. That the effect of high CdMT concen-
trations on FR represents saturation rather than
intoxication may be inferred from continued nor-
mal tubular transport of glucose and PAH. If
transient binding of CdMT to LM accounted for the
delay, and constituted the rate limiting step in
reabsorption, reduction of the reabsorbed i.e.
bound fraction of filtered CdMT to negligible
levels should have abolished the delay. The step
limiting reabsorption must therefore lie at a
point beyond LM, perhaps at the level of lysosomes.
Saturation of this step apparently leads to back-
flow of CdMT into urine, and to its delayed excre-
tion. (Supported by NIH grants ES 00159 and
ES 01462)
EFFECT OF ANGIOTENSIN AND RENIN SUBSTRATE ON ISO-
LATED PERFUSED RAT KIDNEY. Norberto Frega, Mario
Davalos' and Alexander Leaf. Med. Serfice, Mass.
Gen. Mosp. and Harvard Medical School, Boston, Ma.
An artificial perfusate containing dialysed bo-
vine albumin, glucose and amino acids in standard
electrolyte medium was used. Three control periods
were collected followed by infusion of purified an-
giotensin II into the perfusate at rates of 1.5, 3
or 6 ngrams per mm. in separate experiments. In
all instances the renal plasma flow (RPF) fell and
GFR rose or remained stable. Filtration fraction
(F.F.) rose markedly. With the 6 ng per mm. in-
fusion these responses occurred promptly and were
large; at lower doses the effect was delayed in
onset and reduced in magnitude. RPF fell from
mean control of 33 mI/mm by -11.2 2.6 SEN diff.
mi/mm (p < 0.005). F.F. rose from mean control
of 0.018 by + 0.018 0.004 (p < 0.005; n 8).
Purified renin substrate (tetradecapeptide) infu-
sion at 10 ngrams in 3 experiments and 5 mg in one
experiment produced similar changes in the 4 ex-
periments. RPF fell from mean control of 29.9 mu
mm by -15.6 1.85 SEM diff. and F.F. rose from
mean control of 0.013 by + 0.029 in these 4 ex-
periments. In addition both angiotensmn and renin
substrate diminished Na reabsorption slightly, in-
creased K reabsorption but did not effect phosphate
reabsorption. We conclude that in this prepara-
tion both exogenous and endogenous angiotensmn II
affect constriction of the efferent glomerular ar-
teriole.
IIETHODS FOR MEASUREMENT OF RENAL FUNCTION AND SUS-
TAINED OCCLUSION OF AORTA IN UNANESTHETIZED RATS.
Miklos Gellai* (introduced by Heinz Valtin), Dart-
mouth Med. School, Dept. of Physiology, Hanover, NH
Methods have been developed or modified that per-
mit long-term implantation of catheters and occlu-
sion cuffs in rats. Surgery is performed under
ketamine and pentobarbital anesthesia. Medical
grade tygon tubing is placed in the descending
aorta via the carotid artery, and into the superi-
or vena cava via the external jugular vein. The
tubing is secured to the vessels and fascia with
PE dumbbells, exteriorized behind the neck, filled
with heparinized saline, and plugged with a stain-
less steel pin. The bladder cannula is constructed
from PE and stainless steel tubing. The restrain-
ing cage, designed for ease of handling and reason-
able comfort for the rat, allows removal of the
rat while catheters remain connected to transducer
and infusion pump. flore than 100 inulin clear-
ances have been performed to date, on 25 rats fordifferent projects, with average control GFR of
975 55 (SE) ul/100g.min. In one rat, for
example, 3 consecutive weekly GFRs were 1315, 1190,
1251 iil/lOOg.min. The occlusion cuffs are made
of silastic sheeting, tubing, and adhesive. In-
flated with water, the cuffs can sustain the same
degree of occlusion for hours. In order to gauge
the degree of occlusion, a third catheter is placed
in the aorta distal to the cuff. In 13 experiments
performed to date, decreases of 20-40 mm Hg
were sustained for 1 to 3 hours. Although most of
the experiments are performed 4-7 days after sur-
gery, the cuff and catheters have remained patent
for one month. These studies demonstrate the
feasibility of long—term renal function studies
in conscious rats.
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IMPAIRED COLLECTING DUCT HYDROGEN ION SECRETION
(CDHS) IN RABBITS INDUCED BY POTASSIUM DEFICIENCY.
R, Giammarco,* N. Goldstein, M. Haimneke,*
R. Richardson,* L. Robson,* B. Stinebaugh and
N. Halperin. Univ. of Toronto, Toronto, Canada and
Baylor College of Nedicine, Houston, Texas.
Rabbits normally consume sn alkaline ash diet
and excrete a urine with a high pH and low ammonia
content. By dietary manipulation and HC1 adminis-
tration (10 mEq/kg) a metabolic acidosis of 24
hours duration was produced and the rabbits excre-
ted a urine with a pH of 4.8 .02. However, des-
pite the ability to lower the urine pH below 5.0,
all rabbits exhibited evidence of decreased CDHS
when evaluated by the capacity to elevate the urine
PCO2 in alkaline urine above the blood PCO2 (U—B
PCO2). Since all animals had serum potassium
levels below 3 mEq/L, we acid loaded the rabbits
for 48 hr and added acute and chronic potassium
supplementation. The potassium supplemented rab-
bits were able to lower their urine pH signifi-
cantly from 4.6 .1 to 4.3 .1. Acute potassium
administration to acideeiic rabbits resulted in a
significant drop in urine pH of 0.3 .1 pH units.
Support for the hypothesis that potassium adminis-
tration increased CDHS was obtained from U—B PCO2
studies. Acute infusion of potassium bicarbonate
(80 mM, 0.25 ml/min/kg) to sodium bicarbonate
loaded rabbits resulted in an increase in the U—B
PCO2 from 0 to 20 mm Ng. The urine bicarbonate
and phosphate concentrations and blood PCO2 did
not change during these studies.
Conclusion: These results are compatible with the
concept that rabbits consuming a standard diet
have low CDHS as a result of a low potassium con-
centration and that this defect is reversible by
acute or chronic potassium administration.
INFLUENCE OF PERITUBULAR HYDROSTATIC PRESSURE
ON SALT AND WATER REABSORPTION IN ISOLATED
PERFUSED RAT KIDNEY. Bruce R. Gilbert* and
David L. Maude. New York Medical College,
Department of Physiology, Valhalla, New York.
We measured sodium (NaR) and water reabsorption
in isolated rat kidneys perfused with a bicarbon-
ate-saline solution containing 4 gist Bovine Serum
Albumin. Peritubular hydrostatic pressure was
varied in three ways, by altering either renal
arterial pressure (PA) renal venous pressure (PV)
or ureteral pressure (PU). Our results showed
that increases in PA, PV or PU were associated
with a decreased fluid reabsorption An
increase in PA from 75-175 mmHg decreased frac-
tional N5R from O.76+O.D3 to 0.59±0.03 (pcO.Ol)
and fractional J., from 0.82±0.03 to 0.39+0.03
(pO.OO1). These changes occurred without any
alteration in GFR, suggesting a direct effect of
peritubular capillary hydrostatic pressure on
fluid reabsorption. Filtration fraction was
constant (0.028±0.0005) between a PA of 100-175
mmHg with autoregulation of GFR observed between
PA's of 100-150 mmHg. Assuming that alterations
in renal vascular resistance were the result of
changes in afferent arteriolar resistance for
the autoregulatory range, L for the peritubular
capillary membrane was found to be 0.033 ml
mingkrlimaHg (0.018 ml scm tubule-mnHg1).
This was identical to the value obtained in
experiments where colloid osmotic pressure was
varied while maintaining hydrostatic pressure
constant. The high value for L, together with
the observed effect of PA on fluid reabsorption,
suggests a large contribution of hydrostatic
pressures to the process of salt and water
reabsorption.
• EFFECTS OF SODIUM REABSORPTION, TRANSEPITHELIAJ.
VOLTAGE AND FLUID FLOW RATE ON POTASSIUM SECRETION
BY RENAL DISTAL TUBULE. David W. Cood* and Fred S.
Wright (intr. by R.W. Berliner). Yale University
School of Medicine and VA Hospital, New Haven, CT.
Luminal sodium concentration [Na], electrical
potential difference (PD) and luminal fluid flow
rate are considered to regulate potassium (K) se-
cretion by distal tubule cells. By microperfusion
of rat distal tubules, we have shown (Fed. Proc.
36:628,1977) that distal K aecretion waa increased
by raising distal flow from 6 to 26 nl/min but not
by raising [Na] from 45 to 95 mM. Also, with 45
mM Na we observed net entry of both Na and K into
25% of tubules. To examine further the effect of
reversing the direction of met Na transport on K
secretion and to evaluate the contribution of PD
to the flow related changes in K secretion, we
performed 2 series of experiments. First, we per-
fused distal tubules at 6 or 26 ni/mm with a 15
mM Na solution (containing 4 Cl, 2 K, 1 SO4, 4.5
P0,, 165 urea and inulin). Second, while perfusing
tubules with 45 or 95 Na at 6 or 26 ni/mm, we
measured tranaepitheliai voltae(V). Analysis of
fluid collected from tubules perfused with 15 Na
demonstrated net Na entry into every tubule. The
rates of K secretion into these tubules were not
different from rates seem with 45 and 95 Na and
were increased when flow was increased. Electrical
measurements showed that VTE was reduced (became
less negative) by lOmV when flow rate of 45 and 95
Na solutions was increased. We conclude that flow
is a more important determinant of distal K secre-
tion than is luminal [Na] or the direction of Ms
transport, and that changes in VTE do not contrib-
ute to the increase in K secretion that is seen
with increases of lumimal flow rate.
BICARBONATURIC EFFECT OF LYSINE IN THE DOG. André
Gougoux5, Guy Lemieux and Patrick Vmmay. Renal
Laboratory, Hdtel—Dieu Hospital and Dept. of Medi-
cine, University of Montreal, Montreal, Quebec.
Yhe infusion of 55 pmoles/kg/ain of L—lysine
monohydrochioride increased mean fractional bicar-
bonate excretion (CIICO3/GFR) from 0.01 to 0.29 des—
pits progressive metabolic scidosis. This massive
bicarbonsturis was observed in the absence of any
significant fall in glomerular filtration rate or
kidney cortex AlP content. Ksliuresis and urinary
PCO2 also increased markedly while phosphaturis
remained minimal. CHCO3/GFR reached 0.52 during
the infusiun of 110 pmoles/kg/min of L—lysine mono—
hydrochloride and 0.65 when carbonic anhydrase in-
hibition with acetazolamide 20 mg/kg/hour was su—
periaposed. Bicsrbomaturis remained minimal during
the infusion of 55 pmoles/kg/min of L—lysine dihy—
drochloride. However the same amount of isoelec—
tric L—lysine and sodium L—lysinate increased
CHCO3/GFR to 0.68 and 0.76 respectively. In dogs
with ligated renal pedicles, a 1:1 relationship was
observed between the cellular entry of lysine and
the combined shift of sodium and potassium from
cell to extracellular fluid. Marked accumulation
of lysmne was observed in the kidney following the
infusion of either L—lysine monohydrochloride or
L—lysmne dihydrochioride. This study demonstrates
thst lysine inhibits in the proximal tubule the
fraction of bicarbonate reabsorption which is not
mediated by carbonic snhydraae activity. This ef-
fect is best explained by the trapping of hydrogen
in the tubular cell following luninsl or sntilu—
minal entry of lysine in unionized form.
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'ONDVALENT CATIIJNS, WATER FLOW AND cAMP TN
A MODEL EPITHELIUM: TOAD SKIN. A. Grosmo*
and R.C. de Sousa. Depts of Physiol. and
Med., School of Med., Geneva, Switzerland.
Toad skin can be used as a model for
the study in vitro of the interplay be-
tween the cAMP system and a variety of
agents inducing transmembrane hydrosmotic
flow (v)• We report here the effects of
two cations — Li and K — on basal v and
on v stimulated by vasopressin or norepi—
nephrine. Automatic, volumetric techniques
were used for monitoring v across skins
mounted as diaphragms between hemichmbers.
Substitution of Li for Na in both the inner
and the outer solutions (or only in the ou-
ter solution) resulted in a decrease of
basal v and a marked inhibition of its
stimulation by the two hormones. In contra-
distinction, substitution of K for Na in
the inner (but not in the outer) solution,
elicited a significant increase in
per se and prevented further stimulation
by vasopressin or norepinephrine. Eollecti—
vely, our results and those reported with
Li and K in other cell systems, suggest
that the two cations have opposite actions
on the cAMP system and thereby divergent
effects on v in toad skin. Interference
with the generation and/or the action of
cAMP by Li would inhibit transepithelial
v and mimic nephrogenic diabetes insipidus.
Stimulation of cAMP production by K, possi-
bly by depolarization of the inner membra-
ne, would result in the mimicking of, and
in a competition with, the hormonal hydros—
motic effect.
• ALDQSTERONE-INDUCED Na TRANSPORT IN TOAD URINARY
BLADDERS: EFFECTS OF TETRACYCLINES. . Guzzo,
I. Singer and M. Cox. Univ. Pa. Div. Med., V.A.
Hosp., Philadelphia, Pa.
Demeclocycline (DMC) causes natriuresis in
patients with cirrhosis or congestive heart failure
(CHF), but not in normals. The effects of DMC,
minocycline (MNC) and oxytetracycline (OTC) on
basal— and aldosterone (A)-induced Na+ transport
(short—circuit current, SCC) were studied by the
paired quarter—bladder (QB) technique. Two of the
QB5 (#2,4) received A (1.5 x lO-7M) at time zero,
and two hours later two of the QBs (#3,4) received
DMC, MNC or OTC ([serosal] = 0.5 mg/ml). Results
are expressed as mean SEM SCC (in uA); n6-7 for
each drug; * = p <0.05 or better; NS = p >0,05:
Time QB#l QB#2 QB#3 QB#4
(hrs) (A) (DMC) (A+DMC)
O 34.3±5.5 34.3± 6.8 40.3±5.7 39.3±8.7
5 30.5±4.5 83.0±14.6 10.3±1.3 16.0±2.9
At 5 hrs: QB#l_2*, QB#1_3*, QB#2_4*, QB#3-4 (NS)
(A) (MNC) (A+MNC)
0 31.0±5.7 35.7± 5.6 33.5±6.1 34.7±5.5
5 26.7±4.0 94.5±14.5 17.8±2.8 50.5±7.7
At 5 hrs: QB#1_2*, QB#l_3*, QB#2_4*, QB#3_4*
(A) (OTC) (A+OTC)
O 27.2±5.6 26.8±5.0 27.3±5.0 27.2±4.8
5 24.7±4.0 56.7±8.6 20.3±2.3 44.9±6.2
At 5 hrs: QB#l_2*, QB#l—3(NS), QB#2-4(NS), QB#3_4*
We conclude: (1) DMC and MNC inhibit basal Na
transport; (2) DMC completely abolishes A—induced
Na transport; (3) MNC inhibits basal— and A—
induced Na transport proportionally; (4) OTC has
no effect on basal or A—induced Na+ transport;
(5) DMC—induced natri!JresiS in patients with
cirrhosis or CHF may be related to the hyperaldo—
steronism characteristic of these disorders.
EFFECTS OF TETRACYCLINES ON CONDUCTANCE AND Na
PUMP POTENTIAL IN TOAD URINARY BLADDERS. J. Guzzo,
A.B. Kelly*, N. Cox. Univ. Pa. Div. Med., V.A.
Hosp., Philadelphia, Pa.
In toad urinary bladders demeclocycline (DMC)
inhibits basal but not ADH—stimulated Na transport
(short-circuit current, Is), whereas minocycline
(MNC) inhibits ADH—stimulated but not basal 's•
To further delineate the mechanism of action of
these agents, paired quarterbladders (QB) were
mounted in modified Ussing chambers, and the
initial active conductance (Ka), passive conduc-
tance (KL) and Na pump potential (ENa) of each QB
were determined by the amiloride method of Essig
(J. Mem. Biol. 28:121, 1976). DMC (or MNC; [serosal]
= 0.5 mg/ml) was then added to QB#l and drug sol-
vent to QB#2; Ka, KL and ENa were redetermined
after 60 mm incubation with drug (or solvent)
alone (series 1) or at the peak of the response
following addition of ADH ([serosal] = 2 mU/ml) to
both QBs (series 2). The results are expressed as
the mean SEM of the ratios of the second to the
initial determinations. In series 1 DMC inhibited
basal I (QB#1 = 0.74±0.22, QB#2 = 1.20±0.12;
p < 0.05, n = 6) and K (QB#l = 0.59±0.18, QB#2 =
1.16±0.05; p < 0.05), in series 2 DMC had no
effect on ADH-mediated I or K. In contrast, in
series 2 MNC inhibited ASH—mediated Is (QB#l =
2.71±0.27, QB#2 = 3.16±0.30; p < 0.02, n = 14) and
Ka (QB#l = 2.91±0.40, QB#2 = 3.66±0.50; p < 0.05),
but in series 1 MNC had no effect on basal Is or
Ka. ENa and KL did not change. We conclude that
DMC specifically inhibits basal Ka whereas MNC
specifically inhibits ADH-mediated increases in
Ka.
• MeI0NIAGENESIS IN KIDNEY CORTEX MITOCHONDRIA OF THE
RAT: ROLE OF THE MITOCHONDRIAL DICARBOXYLATE ANION
TRANSPORTER CDT). M.L, Halperin and S. Cheema—
Dhadli.* Univ. of Toronto, Toronto, Canada.
The purpose of this study was to elucidate the
mechanisms of control of the pathway of metabolism
of the carbon skeleton of glutamine during ammonia—
genesis in rat renal cortex mitochondria. Gluta—
mine appears to enter the mitochondrion on a uni—
port system. This fact was supported by the
demonstration of a significant inverse correlation
between the rate of ammoniagenesis and the extra—
mitochondrial glutamate level. In order for ammo—
niagenesis from glutamine to proceed (linear rates
for 30 mm), there must be concomitant exit of
glutamine carbon from the mitochondria as intra—
initochondrial intermediates were not found to
accumulate and complete oxidation of glutamine to
CO2 cannot occur within the mitochondrial compart-
ment. Flux of glutaniine carbon out of the mito—
chondrion must involve the DT. The primary role
of the DT was confirmed in studies using the
inhibitor, 2—butylinalonate. Therefore, the kine-
tics of this step were measured in normal rats and
rats with metabolic acidosis for 72 hours. The
substrates for this transporter are extramitochon—
drial phosphate (Pi) and intramitochondrial malate
The P1 concentration for half maximal rates of DT
activity was 1 mM and the maximum velocity was 2.5
nmol/mmn/mg protein at 0°C in both acid base
states. There was no increase in DT activity when
the incubation medium pH was lowered from 7.4 to
7.0. Thus, there is no demonstrable activation of
the DT during acidosis. For control to be exerted
at this site, there must be changes in its sub-
strate concentrations.
EFFECTS OF QUININE (Q) AND CALCIUM IONOPHORE
A23l87 (lo) ON THE HYDROSMOTIC RESPONSE TO SEROSAL
HYPERTONICITY (SM) IN ISOLATED FROG BLADDER.
M.A. Hardy J.Bourgoignie, (Intr. by C.Goldsmith).
Dept. Med., Univ. of Miami, Miami, Fla.
Basal and ADH—stimulated water flux are in-
creased in amphibian urinary bladder exposed to
serosal hypertonicity. In a number of tissues ex—
tracellular hypertonicity elicits responses, such
as cell uncoupling, hormone secretion, quantal re-
lease or muscle contraction, which are mediated by
increases in intracellular Ca-f-I-. The possibility
that the hydrosmotic response to SM also represents
a phenomenon influenced by intracellular Ca-I-f was
tested in isolated urinary bladders of Rana grylio
by using Q and 10, two compounds known to increase
intracellular Ca-I--I- by different mechanisms.
Net water fluxes were measured in paired hemi—
bladders by gravimetry over 30 mm intervals. The
serosal side of one hemibladder was exposed to ei-
ther 5 inN Q or 2 pM 10; the other hemibladder was
used as control. After 30 mm., all preparations
were exposed to SM (225 pmoles/ml mannitol). The
hydrosmotic response to SM was enhanced by 142%
(p<O.Ol) in Q, and 599% (p<O.OO1) in 10— treated
bladders. The enhancing effects of Q and To on SH—
induced water movement were also apparent, although
to a smaller extent, in the absence of preincuba—
t ion.
Potentiation of the hydrosmotic response to SM
by Q and To is compatible with the concept that
changes in intracellular Ca-H- is involved in the
transepithelial movement of water across the frog
bladder.
• THE ROLE OF CALCIUM ON THE HYDROSMOTIC RESPONSE TO
ADH IN FROG URINARY BLADDER. N.A. Hardy*, J. Bour-
goignie, (Intr. by P. Pennell), Dept. of Med.,
Univ. of Miami, Miami, Fla.
The divalent cation ionophore A 23187 (lo) pro-
duces a diffuse rise in cytosolic Ca++ by increas-
ing the permeability of epithelial cells to Ca.
Ca-I-I- may be involved in the biochemical chain of
events mediating the ADH—induced hydrosmotic re-
sponse across the anuran bladder. In the present
studies the interactions between Ca++ and ADH on
net water flux (Jv) were studied in isolated urin-
ary bladder of Rana grylio with lo. In 0.2, 2 and
20 mM Ca, lo alone (1—2 pM on the serosal side) pro-
duced a sustained increase in Jv to 25 pl.cm2.hr-
To investigate the effects on Jv of sudden changesin Intracellular Ca-H-, hemibladders were pretreated
with Io for 30 mm; a tenfold increase in serosal
Ca, from 2 to 20 mM then1resulted in a peak increase
in Jv to 150 j1.cm2.hr . Because this Ca—induced
hydrosmotic response was identical in magnitude to
that elicited by 20 mU/mi ADH, the effects of Io
on ADM—stimulated Jv were studied. When 10 and
ADH were added together the hydroamotic response
to a submaximal dose of ADH (2 mU/mi) was greatly
enhanced. In contrast, in bladders pretreated with
To, the peak response to a maximal dose of ADH
(20 mU/mi) was inhibited by 50%. Thus,Jv across the
anuran bladder is critically influenced by changes
in intracellular Ca-I-f. Moreover, intracellular
Ca-I--I- appears to be an important modulator of the
hydrosmotic action of ADH.
• IODINATION OF SPECIFIC MEMBRANE PROTEINS
CORRELATED WITH URINARY ACIDIFICATION.
V.K. Harms,* J.R. Mueller,* and D,D. Fanestil.
Univ, California, San Diego, La Jolla, California.
Lactoperoxidase catalyzed Todination of the apical
membrane of the toad urinary bladder inhibits Urinary acid-
ification with little effect on sodium transport or water
permeability(Amer.J.Physiol., in press>, We have now
studied the radto—iodinated proteins in the apical membrane
using autoradiogrophy after SDS electrophoresis. We used
two strategies to identify iodinatable proteins associated
with acidification. First,the proteins iodinated in bladders
of American toads were compared with those in bladders
of toads from the Dominican Republic, The urinary
bladders of American toads have more rnitochondria-rich
cells, more carbonic anhydrase and a higher rate of
acklification. Proteins of 21 different molecular weights
occurred frequently, The protein of molecular weight
170,000 was enriched in the apical membrane of toads of
American origin, while a 230,000 molecular weight pro-
tein was enriched in Dominican toads. Secondly, in 38
hemibladders the amount of protein of each molecular
weight, as judged by the density of its autoradiographic
band, was tested for correlation with the rate of urinary
acidification, as measured by the reverse short circuit
current in the absence of No transport. Six proteins of
molecular weights 170,000; 150,000; 56,000; 46,000;
38,000 and 29,000 were significantly correlated (p <,05)
with the rate of acidification. The 170,000 and 150,000
were the best correlated with r values of 0.54 and 0.64
respectively (p .001). We suggest that proteins of
150,000 to 170,000 Daltons in the apical membrane of the
toad bladder may be involved in urinary acidification.
• PROTECTIVE EFFECT OF RENAL DENERVATION (RD) AND
ANGIOTENSIN II ANTAGONISM (AIIA) DURING HYPOTEN-
SIVE HEMORRHAGE (HH) IN PROSTAGLANDIN (PG) DEPLE-
TED DOGS. W. Henrich,* T. Berl, K. McDonald, and
R. Schrier. Univ. Cob. Med. Ctr, Denver, Cob.
The importance of PC, renal nerves, and All in
the renal hemodynamic response to HR is unclear.
The effects of RD and AIIA on gbomerular filtra-
tion rate (GFR) and renal blood flow (RBF) there-
fore were studied during RH in anesthetized dogs
both with and without PG inhibition. In 16 con-
trol dogs, HM caused a 30% decrease in mean arter-
ial pressure and caused modest decreases in GFR
(44 to 36 ml/min, p<.Ol) and RBF (232 to 178 ml!
mm, p<OO1). Neither RD nor intrarenal AIIA sig-
nificantly altered these responses to HH. This
degree of HH increased renal medullary tissue PC
levels (48 to 94 pg/mg, p<O5) To examine the
importance of this increase in renal PG, the same
amount of HH was performed in 22 PG inhibited dogs
(indomethacin 10 mg/kg). In dogs which received
indomethacin just prior to HH, renal PG levels
fell (61 to 4 pg/mg, p<.O5) In these animals the
decrements in GFR (43 to 6 mb/mm, p<OOi) and RBF
(199 to 28 mb/mm, p<OO1) were significantly
greater (p<.Ol) than in PG intact dogs. Both RD
and intrarenal AIIA had significant protective
effects on GFR and RBF during HH in PG inhibited
dogs. When RD and AITA were combined in PG inhi-
bited dogs, neither GFR (45 to 41 mi/mm, NS) nor
RBF (240 to 183 ml/min, NS) were significantly
altered with RH. These results indicate that
renal PG play an important role in opposing the
renal ischemic effects of increased renal nerve
activity and All during HR. Thus, PG inhibition
unmasks the renal hemodynamic protective effects
of RD and AIIA during HH.
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INHIBITION OF THE RENAL TRANSPORT OF ORGANIC
CATIONS BY AMINOGLYCOSIDES. Peter D. Holohan*,
James Kinsella*, Ness I. Pessah*, and Charles R.
Ross. SUNY/Upstate Medical Center, Syracuse, N.Y.
Using N'—methvlnicotinamide (NMN) as the pro-
totype for organic cations, and p—aminohippurate
(PAN) for organic anions, we have demonstrated the
specific transport of these ions in both luminal
and antiluminal membrane vesicles prepared from
dog kidney cortex (Kinsella, et al. (1977)
Pharmacologist, 19, 136). Based upon these
studies, we propose that the transcellular trans-
port of organic cations involves a carrier on each
side of the cell, and that the active step must be
on the luminal membrane. Extending the studies to
the aminoglycosides, we have found that gentamycin
and neoinycin are competitive inhibitors of NMN
transport in both membranes, but are without an
effect on PAR transport. The K values for genta—
mycin were: 0.7mM and 1.2mM in the luminal and
antiluminal membranes, respectively. The corres-
ponding values for neomycin were 4.4 and 15.6mM.
Streptomycin had a Kj value of 20mM in the anti—
luminal membrane, but did not inhibit NMN trans-
port in luminal membrane vesicles. Our findings
indicate: 1) some of the aminoglycosides can be
either secreted or reabsorbed by the organic
cation transport system, and 2) a possible correla-
tion exists between the nephrotoxicity of these
compounds and their affinity for the carrier, i.e.
once these compounds get into the cell the ones
with a lower affinity would tend to accumulate
and therefore would be more toxic.
ON THE MECHANISM WHEREBY K DEPLETION POTENTIATES
THE RENAL ALKALOSrS PRODUCING EFFECT OF MINERALO-
CORTICOID HORMONE (MH). HN Hulter, JH Licht* and
A Sebastian, USPHS Hosp and UCSF, San Francisco, CA
Pre—existing dietary K restriction (L0K) poten—
tiates the alkalosis—producing effect of MH by aug-
menting the MH effect to increase net acid excre-
tion (NAE) and by attenuating its effectto increase
net C1 reabsorption (Clin Res Apr '77). Since MH
increases the negative potential difference (PD) in
the distal nephron and since distal acidification
(DHS) is partly PD driven, two mechanisms for the
potentiating effect of K depletion require consid-
eration: 1) Accentuation of the PD response to MH
due to reduced CF permeability with secondary in-
creases in DH4S. 2) Accentuation of non—PD driven
DHS by MH causing a blunted PD response and sec-
ondary blunting of CF reabsorption. To distin-
guish between these possibilities we compared the
effect of administration of amiloride SAM) in MH
treated L0K dogs (MH-L0K, [HCO] 28.5-0.8 mEq/L)
with the effect in MH treated K replete dogs (MH-
HiK, [HCO]p 24.2±0.6 niEq/L). AM obliterates the
NH dependent PD in the mammalian distal nephron and
blocks both PD driven and Na dependent DHS in
vertebrate bladders. During continued MH dosing,
AM caused a greater decrement in [HCO] in MH-L0K:
-6.9±0.7 vs —4.4—O.3mEq/L, p<O.O5, and thus
attenuated the potentiating effect of L0K. AM
caused a significant decrement in NAE in both groups,
and in each group the AM-induced —ANAE/—[HC03]p
was virtually_identical to the previous MH—induced
+IANAE/+A[HCO3]0. K retention during AM, not pos-
sible in MH—LoK, was precluded in MH—HiK by K re-
striction when AM was begun. The potentiation of
the H excretory effect of iH by LoK thus appears
to be due in part to augmented PD driven DHS.
ROLE OF THE VAGUS IN THE HEMODYNAMIC CHANGES FOL-
LOWING ACUTE UNILATERAL NEPHRECTOMY (AUN)
phreys, J.C. Ayus*, and C.J. Stanton*, Univ. ofCalif. Renal Center, SF Gen. Hasp., San Francisco.
AUN results in decreased cardiac output (CO)
and heart rate (HR) and increased peripheral re-
sistance (TPR) and diastolic pressure (DP) without
change in mean arterial pressure (AP), as cation
excretion (UNa+KV) by the remaining kidney in-
creases, suggesting involvement of a cardiovascu-
lar reflex (Clin. Res. 25:436A, 1977). Bilateral
cervical vagotomy (BCV) in 9 anesthetized dogs did
not change CO, TPR, OP or AP, and similarly did
not influence urine flow, GFR, RBF, or tJNa+KV. Sub-
sequent AUN then increased UNa+KV from 60. 5±11.7
to 93.4±21.0 iEq/min (p<.O2) without significant
change in GFR or RBF. However, no changes in HR,
AN, or DP occurred, as CO fell insignificantly
from 2.23±.28 to 2.05±.25 1/mm (p>.O5). Atropine
sulfate (0.067 mg/kg) was administered to an addi-
tional 6 dogs with intact vagi. AUN in the atrop—
inized dog increased UHS+KV by the remaining kid-
ney from 63.3±17.1 to 107.6±32.1 Eq/min (p<.O5)
without altering GFR or RBF. Mean AP, DP, and HR
werem7ain unchanged after AUN, as CO fell slightly
from l.95±.27 to l.70±.30 1/mm (p'NS).
These results demonstrate that BCV abolishes the
systemic hemodynamic response but does not inter-
fere with the increase in cation excretion seen
following AUN. These results are duplicated in
atropinized dogs, suggesting that the systemic he—
modynamic changes after AUN are mediated via vagal
efferents. The increase in UNS+j(V by the remaining
kidney must occur by another pathway not involving
the vagus. These results lend further support for
the role of circulatory reflexes in the natriure—
sis following AUN.
• SECRETION OF PROSTAGLANDIN E2 (PGE2) BY RABBIT
PROXIMAL STRAIGHT TUBULES (PST). J. Irish III.
Univ. of Kansas Medical Center, Kansas City, Es.
Although the potential physiologic importance
of prostaglandins in salt. homeostasis has been es-
tablished, the role of the nephron in handling
prostaglandins remains unclear. PGE2 secretion
was examined in rabbit proximal tubule with two
basic types of experiments. Isolated non perfused
tubules were incubated in rabbit serum containing
1.7 x lO8M PGE2 to determine tissue—to—medium
(T/M) ratios. Segments of PST inicroperfused in
vitro with Ringer and bathed in Ringer or rabbit
serum containing 4.3 x lO—9M PGE2 were analyzed
for PGE2 transport. The T/M for non perfused PST
averaged 81 6.8 SEM. PGE2 TIM ratios were 2.6
times greater in PST compared to proximal convo-
luted tubules. Pars—aminohippurate (5 x 104M)
decreased PGE2 uptake in PST by 43%. PGE2 secre-
tion rates (bath to lumen) in perfused PST bathed
in Ringer averaged 180.5 30 x 10—18 moles min1
mm1. Probenecid (2.5 x 104M) or indomethacin
(4.9 x lOM) in the bath inhibited PGE2 secretion
by 60%. These results indicate that PGE2 is se-
creted in the rabbit PST by the organic acid
transport system. Secretion in the PST probably
represents the major site of PGE2 entry into the
urine. More significantly, addition of prosts—
glandins to the luminal fluid of preximal tubules
insures delivery to the distal nephron segments
where these potent fatty acids may modulate ream
release and salt excretion. The ability of the
kidney to synthesize prostaglandins and to deliver
them to active sites in the kidney suggests that
prostaglandins exert local intrarenal control of
salt and water balance.
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• COMPARISON OF REABSORPTIVE RATES IN SUPERFI—
CIAL (SFPCT) AND JUXTAMEDULLARY (JMPCT) PROX-
IMAL CONVOLUTED TUBULES. Harry R. Jacobson
USA Inst. of Surg. Res., FSH,TX 78234.
SFPCT and JMPCT differ with respect to certain per-
meability characteristics but their fluid reabsorptive
properties have not been compared. The present stu-
dies compare net fluid reabsorption (J,) and trans—
epithelial potential difference (PD) in SFPCT and
JMPCT perfused in vitro with the following solutions.
Na Cl K '1T Glucose Alanine
A 145 110 5 25 5 8
B 151 138 5 5 0 0
C 145 110 5 5 0 0
Acetate Cyclamate Raffinose Ca Mg P04
A 10 0 0 1.8 1 2.3
B 0 10 0 1.8 1 1.2
C 0 30 0 1.8 1 1.2
Perfusate A was to simulate normal glomerular fil-
trate, B was to simulate later proximal tubule fluid
as found in vivo and D was designed to eliminate
reabsorpftn linked tO organic solute transport, a
lumen to bath chloride gradient and an effective
osmotic pressure difference between lumen and bath
due to the absence of organic solutes and HCO., in
the lumen. The bath contained no1mal rabit srum.
Results PD in mV in nl. mm. mm.
PDAJ PDBJ PDCJVSFPCT -4.0 V93 +2.3 V57 -0.8 .04
JMPCT —5.7 1.09 —0.6 .72 —0.6 .55
CONCLUSIONS: 1. J, is similar in SFPCT and JMPCT
with A and B. 2. PD with B differ in SFPCT and JMPCT.
3. The SFPCT lacks but JMPCT has the capacity for sig-
nificant J in the absence of organic solutes, Cl grad-
ients, anà' transepithel ia I differences in effective osmotic
pressure suggesting that passive forces play a minor
role in JMPCT.
• MICROPUNCTURE STUDY OF RELATIONSHIP BETWEEN
POTASSIUM AND TUBULAR ACIDIFICATION. Philippe
Jaeger, Bertil Karlmark and Gerhard Giebisch.*
Yale University School of Medicine, Dept. of
Physiology, New Haven, Connecticut.
Experiments were carried Out in rats to study
the nephron site and mechanism of the interrela-
tionship between NI!14 and K transport (Tannen, R.L.
Kidney Int. 11:453, 1977; Kamm, D.E. Am. Soc.
Nephrol. 6:56, 1973). Acute K—loading (mean
plasma K: 7.91 mEq/L) depresses NH14 excretion by
36% and that of titratable acid (T.A.) by 45%.
Urinary phosphate excretion dropped by 41% but
urinary pH was unchanged. Augmenting urinary NH4
excretion by infusing glutamine i.v. led to a
significant fall in urinary K and T.A. excretion.
Micropuncture studies were done on distal tubules
and fluid analyzed for inulin, Na, K, NH14 and T.A.
in rats infused with either KC1 or NaC1 (25
pmol/min.kg BW). T.A. and NH14 analyses were done
on samples before and after formaldehyde addition
using a glass electrode system for pH measurements
and an antimony system for the addition of OH—ions.
At comparable distal nephron sites, K—loading
significantly depressed tubular NH14 and T.A. con-
centrations. Correction of these concentrations
for fluid reabsorption indicates that K—
administration leads to stimulation of NH14 and
T.A. reabsorption along the distal tubule.
These results show a direct effect of K on
distal ammonium transport. Since most of T.A. is
in the form of phosphate, it is suggested, that
in the absence of major pH changes the K effect
on T.A. must be due to alteration of distal
phosphate handling.
RELATIVE HCO AND CI PERMEABILITIES IN
SUPERFICIAL (FPCT) AND JUXTAMEDU LLARY
(JMPCT) PROXIMAL CONVOLUTIONS. Harry
R. Jacobson, USA Inst. Surg. Res. ,FSH,TX
78234, J .P. Kokko UTHSC at Dallas.
SFPCT and JMPCT differ with respect to
relative CI to Na permeabilities. The present
studies examine whether relative permeability
differences exist with respect to HCO3. Tubule
segments greater than 1 mm. distal to the gb-
merulus were perfused in vitro with an artifical
solution simulating normal g lomeru lar filtrate,
Bath fluids were of three types: control bath
was identical to perfusate with the addition of 5
gm% rabbit albumen; B-25 NaCl differed from
control bath in that 25 mEq I NaCl was re-
placed isosmotically with rffinose; B-25 NaHCO3
differed in that 25 mEq. 1 Na HCO. was re-
placed with raffinSse. With the expe1imentaI batFjs
either a 25 mEq I MaCI gradient or 25 mEq. I.
NaHCO gradient existed from lumen to bath. The
diffusun potentials introduced by these gradients,
corrected for liquid junction potentials were used
to determine relative Cl to Na and HCO to Na per-
meabilities via the Goldman constant fiId equation.
In addition the relative HCO. to Cl permeabilies
were calculated. In SFPCT PtI/PNa was 2.88 - .44
(SEM) PHCO /PNa, 2.36+ .31 and PICO /PCI .81
(N=8). In4JMkT PCI/PNa was, .46- . O1 PHCO3/
PNa, 1.2 - 0.3 and PHCO /PCI 2.6 (N=6). We con-
clude that PHC0/PNa is ignificantly greater in
SFPCT and that PHCO is less than PCI in SFPCT
but greater than PCI JMPCT. The studies dem-
onstrate differences between SFPCT and JMPCT
with respect to anion permselectivity.
!NIN-AUXIERQ€ AXIS PESPCISE TO CHRCNIC SALT
IDI,DIf (L) AND VOLUME CONTRPC7ION (v) IN NELXIATAL
PUPPIES. Eunice G. John Conrado Samayoa Petros M.
Zeis Linda Wojdula I.orenzo C. Aschinberg. Dept.
of Ped. Univ. of Ill. Coil, of Med., Chicago.
Elevated levels of plasma renin activi (PEA) and
aldosterone (PAL) have been found in several species
during the develoinental period. The present study
was designed to investigate the renin-aldosterone
axis and its response to chronic salt loading and
vo1tsi contraction in puppies ranging in age fron
1-42 days. L was induced by daily intraperitorieal
injections of sodium chloride and IM Doca. V was
induced by daily IM injection of furosemide. The
untreated puppies served as controls. The results
are eressed as rnean+ SD.
Plasma
Values ge Control SalineLoaded VolisContracted
PAL 1 (4) 24.0+3.9 ( 5)7.1+2 (4)77.2±4.8*
(xnp/dfl_ ,,, (5) 13.8±6.0 ( 4)9.8±3 (4)50.6±14.0*
,. (5) 6.6+1.0 ( 5)3.6±1 (4)40.1+ 7.8*
* (.05. ( )nurnber of animals
This study deimnstrates that PRA and PAL are ele-
vated during the first three weeks of life and de-
eases thereafter. The response to stirm.ilation
and suppression however was similar in newborn and
adult animals. It is possible that the high levels
of PRA and PAL are necessary for the overall bal-
ance of sodium, specially during the early period
of developeent, when a tendency for sodium loss
prevails.
DP7X
(.._-. /._i It) 3
., .,j..,,,,/.,
6
( c 1 -3+1 6
i 6) 9.8+0.6
(3) 4.6+1.0
(11)0.9+0.6*
1 9)1.5+1.0*(lrnl n+nc*
g1q c.1-
n.. 1.4*(5ifl
(04 0 tZ..
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• THE TIME—COURSE OF VASOPRESSIH (ADH)—INDUCED
INTRAHEMBRAHOUS PARTICLE AGGRECATION IH TOAD
URIHARY BLADDER. William A. Kachadorian, Carole
Casey*, and Vincent A. DiScala. Renal Service,
USPHS Hospital, Staten Island, H.Y.
The phenomenon of ADD—induced intramembranous
particle aggregation in toad urinary bladder granu-
lar cell luminal membrane appears to be a primary
hormonal effect which specifically correlates with
induced alterations in membrane water permeability.
To further associate this phenomenon with the ef-
fect of ADD we have studied its time—course during
hormonal stimulation and with brief ADD washout.
For unpaired toad bladders with a mucosal:serosal
gradient of 175 mOan and treated with a saturating
level of ADD (20 mU!ml serosal bathing solution)
the aggregation response (aggregate frequency!
100 pm membrane) was initiated by 2.5 mm ADH
stimulation (17±7) when hormonally—induced water
flow was minimally evident (O.4±O.lmg.min—l.cm—2)
(n=6), was probably maximized by 30 mm (109±5)
when induced water flow was appreciably enhanced
(2.l+O.2mg.min"cm2)(n=6), and was not relatively
changed by 60 mm (92±7) when induced water flow
was intrinsically inhibited (1. 3+0.lmg.min—l.cm2)
(n=6). With 5 mm ADH washout following 30 mm ADD
stimulation, both the aggregation response and in-
duced osmotic water flow were dramatically inhibi-
ted (32±13 and O.8±0.lmg.min.cm2, respectively)
(n=6). These data strengthen the general hypothesis
that the aggregation response to ADH in toad blad-
der is basically related to changes induced in os-
motic water permeability. Moreover, they suggest
that the onset of intrinsic inhibition of osmotic
water flow with prolonged ADH exposure is probably
modulated by a mechanism that does not involve
granular cell luminal membrane permeability.
STIMULATION OP PAH TRANSPORT IN YOUNG
RABBITS. Matthew R. Kaplan* and John B. Lewy.
Cornell Univ. Med. Coil., Dept. of Peds.,
New York, New York.
Maturational changes in PAH extraction
Can be enhanced by pretreatment with pro-
caine penicillin (PCN) on days 10-13 of
life. This study examined the effect of
substrate pretreatment on tubular secretory
maxima. Rabbits injected with PCN 60,000 U,!
day (19 pups) or saline (13 littermates) on
days 10-13 of life were studied on day 14.
Stepwise increments in PAH plasma levelsm
were accomplished in order to estimate T
PAN. PAH secretion was consistently greater
in PCN treated animals (y=1.3x+2.8,r=. 569)
than in controls (y=O.83x--2.5,r=.746) when
plotted as a function of plasma PAH (2-16
mg%). Similarly, PAN secretion/gKW (treat-
ed y1.2+O.5,r=.581 and controls y=O.6x+l.3,
r=.777) and PAN secretion/lOO pl/GFR (treat-
ed y=0.9x+2.3,r=.659, controls y=O.6x+i.6,
r=. 716) was increased in PCN treated pups.
TmpAN was only demonstrated in either con-
trol or experimental groups when PAN se-
cretion was expressed/100 ul/GFR. RPF
(CPAH/BPAH) and GPR (CIN) were similar in
control (656 81;107 7) and experimental
(682 90; 103 10 p1/nm) pups, p >.0S.
Wet and dry kidney weights were greater in
PCN treated pups than in controls (p <.001).
In conclusion, PAN secretion and TmPAH
are increased in maturing rabbits pretreated
with PCN. Increased renal mass and sub-
strate stimulation may be partly responsible
for this enhancement of PAN transport.
ENZYME CHANGES TN THE RENAL CORTEX INDUCED BY LOW
PHOSPHATE DIET. S.A. Kempson*, J.K. Kim*, T.E.
Northrup*, Y. Hui*, F.G. Knox and T.P. Dousa. Mayo
Clinic and Foundation, Rochester, MN.
Dietary deprivation of phosphate (DP) causes
hypophosphaturia and unresponsiveness to phospha—
turic effects of parathyroid hormone (PTH). We
analyzed biochemical changes potentially associated
with these functional features of DP. Renal and
extrarenal tissues from rats undergoing 14 days of
DP were analyzed and compared with controls on
normal diet. In DP rats, the alkaline phosphatase
activity (AlPase) of particulate fractions (100,000
x g pellet) was significantly higher (A+29%; P <
0.02) than in controls; no difference was detected
in cytosol or in a crude homogenate. Histochemical
examination of renal cortex showed higher AlPase
activity in luminal brush border of tubules in DP
rats. Other brush border—associated enzymes such
as y—glutamyl transferase, maltase and leucinamino—
peptidase were not different between DP and control
rats. The activity of cyclic AMP phosphodiesterase
was higher (A+33%, p < 0.01) in renal cortex of DP
rats than in controls. A number of other enzymes
such as lactate dehydrogenase, creatinine phos—
phokinase, acid phosphatase, cytochrome c oxidase,
succinate dehydrogenase and adenylate cyclase we:e
not different between DP and controls. Ho dif-
ferences in the activities of AlPase and cyclic
AMP phosphcdiestersse between DP rats and controls
were found in the renal medulla from the same rats
Specific increases in AlPese and cAMP phospho—
diesterase could be related to the adaptation of
the renal handling of phosphate in DP rats.
• ORAL ANTIDIURETIC THERAPY IN DIABETES INSIPIDUS
RATS. Lewis B. Kinter,* Greer L. Geiger,* and
Reinier Beeuwkes, III. Department of Physiology,
Harvard Medical School, Boston, MA.
A stable antidiuretic state is difficult to
establish in Brattleboro strain diabetes insipidus
(DI) rats. Daily parenteral therapy with Arginine
vasopressin (AVP) is stressful for both animal and
investigator, and leads to an unpredictable anti—
diuretic response. Oral AVP therapy has not been
found successful. l—Desamino—8—D—Arginine vaso—
pressin (DDAVP) is a potent AVP analog which lacks
significant pressor activity and is relatively
resistant to enzymatic breakdown, suggesting pos-
sible oral use. DI rats maintained in metabolic
cages were given distilled water or water contain-
ing DDAVP, and urine parameters compared with those
of heterozygous controls. Oral DDAVP produced a
rapid, stable, and predictable dose dependent anti-diuretic effect as shown below:
Dose Uy Uosm
pg!Kg!day ml!day!Kg mOsm!Kg!H20
1OD 28 154 770
300 59 99 990
1000 154 72 1425
2000 282 54 1776
Hetero control 0 43 1983
At 2000 g/L, Na+, P and osmolal excretions also
approached hetero levels. Ho complications were
observed. Oral DDAVP is thus an effective and
stress—free antidiuretic regimen in DI rats. This
mode of administration might also prove of value
in human hypothalamic DI, when other modes are
impractical or not tolerated.
DDAVP
pg !L
SERUM AND TISSUE PROTEIN BINDING OF ORGANIC IONS.
F. J. Koschier, W. 0. Berndt and S. K. Hong.
Dept. of Physiol., State Univ. of N.Y. at Buffalo,
N.Y. and Dept. of Pharmacol. and Toxicol., Univ.
of Miss. Med. Ctr., Jackson, MS.
The ability of some organic ions to bind to
serum proteins has been shown to impede their
renal proximal tubular secretion. In addition,
organic ion binding to intracellular protein has
been implicated as part of the transport mechanism.
The ability of renal cortical slices to transport
organic ions from a medium containing bovine serum
albumin (BSA) was determined. The transport of
p-aminohippurate (PAH), phenolsulphonephthalein,
2,-dichlorophenoxyacetate (2,4-D) and 2,L,5-tri_
chiorophenoxyacetate (2,4,5-T) was inhibited
significantly by BSA. The inhibition of transport
was correlated directly with organic ion binding
to BSA. Both tetraethylammonium (TEA) and N1--
methylnicotinamide (NMN) failed to show marked
binding to BSA; however, the slice transport of
NMN was inhibited by BSA. The binding of 2,4—D
and 2,4,5-T to intracellular renal cortical pro-
teins was fivefold greater than PAN binding. TEA
binding to this protein fraction was twofold
greater than that of NMN. In addition, 2,L,5_T,
a transportable compound and a potent inhibitor of
organic anion secretion, also showed a high affin-
ity binding (Kal.3xlD4M1) to intracellular pro-
tein, which was partially inhibited by probenecid.
These results support the view that in vivo secre-
tion of 2,4,5-T is hindered by serum protein and
that specific intracellular binding of 2,L,5-T
could constitute a part of the transcellular
transport mechanism. (Supported by USPHS Grants
AM18124, AM05Lt37 and AM1B918. )
ROLE OF THE INTRARENAL ENVIRONMENT ON
THE NATRIURETIC RESPONSE TO ACUTE EXTRA-
CELLULAR VOLUME EXPANSION (ECVE) WITH IME-
DIATE AQRTIC CONSTIICTION (AC). N. Lameire,
S. Ringoir, and I. Leusert . Univ. of Ghent, Ghent,
Belgium. (Intr. by R. Kunau)
Studies in the hydropenic rat have indicated that
AC prior to ECVE prevents a natriuretic response.
These findings are evidence against a role for extrarenal
factors in the regulation of sodium excretion (UM V).
Studies from this laboratory have also indicated fRat
in the dog, both immediate and delayed AC during ECVE
were associated with a natriuresis (Kid. Inter., 11:291,
1977). In order to evaluate this difference between
the hydropenic anesthetized dog and rat, studies were
performed to compare the effect of AC prior to imme-
diate ECVE in both hydropenic (group 1) and chronic
salt loaded rats (group 2). The latter protocol can be
consideredas an attempt to adjust the pre-expansion
intrarenal setting of the rat kidney to a level more
comparable to that of the hydropenic dog kidney since
hydropenic fractional sodium excretion (FENa) is much
higher in the dog. After control clearances were obtained,
the perfusion pressure was decreased to 68 mmHg in
both groups of rats, followed by Ringer loading (R).
Experimental clearances were then obtained. In both
groups, control and experimental GFR and PAH clearance
remained constant. The change in FE a and Uhowever, were different. FE remaled consant
(0.23 vs. 0.38% in group 1, biincreased from 0.33
to 1.1% in group 2, p<.OOI). The change in UN V between
control and experimental periods was .18 uEqPmin in
group 1 (p>.05) and 5.1 uEq/min (p <.001) in group 2,
respectively. These results suggest that in the rat,
the natriuresis after ECVE with immediate AC is largely
dependent on a proper intrarenal setting at the onset
of the ECVE.
• INFLUENCE OF CHANGES IN INTRALIJMINAL FLOW ON PROXI-
MAL REABSORPTION DURING ACUTE ECF VOLUME EXPANSION(yE). G.S. Lefavour, F.J. Gennari, S. Cortell.
Tufts—New Eng. Med. Ctr., Boston, MA and Columbia—
St. Luke's Hosp. Ctr., New York, NY
Alterations in proximal tubular flow rate in the
absence of changes in peritubular forces have been
demonstrated to influence reabsorption during hy—
dropenia (II) in the rat. Acute VE alters delivery
as well as peritubular forces, but whether changesin delivery influence proximal reabsorption during
VE is unknown. To evaluate the role of delivery,
late proximal collections were obtained either
alone (L), or simultaneous with partial removal of
fluid from an early proximal site (E+L) in random
sequence. Collections were made during H (6 rats)
and acute VE (10 rats). Data were accepted only
if SNGFRL was within 5 ni/mm of SNGFRE÷L. The
change in absolute reabsorption (tSAR) between E and
L induced by reducing delivery was calculated as
follows: ARF1OWL—AD, where FiowJ=FlowL (single
coll.)—FlowL (double coll.), and AD=Flow.
SNGFR during H was 24.1 1.7 (E+L) and 24.5
1.3 (L) ni/mm, N=l3, and during VE was 38.9 2.3
(E+L) and 38.2 2.5 (L) ni/mm, N=l7. The early
collection reduced delivery by 6.3 .6 ni/mm (H)
and by 16.6 1.5 ni/mm (yE). As a result, TF/PIN
[ncreased at the late site from 2.42 to 3.36 (H),
3nd from 1.57 to 2.11 (VE), (p<.Ol). Nonetheless,
AR fellin both settings, by 1.2 nl!min in H and
by 2.8 nl/min in VE (p<.Ol). Strikingly, AR fell by
18% of the change in delivery in H and by 19% in
yE. Thus, changes in intralummnal flow influence
reabsorption during acute Vt in a manner indistin-
guishable from H. The effect of VE on proximal
reabsorption is the result of changes in SNGFR as
well as peritubular factors.
• SELECTIVE STIMULI OF UREA AND WATER TRANSPORT IN
TOAD URINARY BLADDER. Sherman D. Levine and
Nicholas C. Verna*, Albert Einstein Coil, of Med.,
Bronx, New York.
Based on experiments demonstrating selective
inhibition of vasopressin (ADH)-stimulated water
flow (LW) and urea permeability (Purea), it has
been proposed that LW and Purea are controlled by
separate ADH— and cyclic AMP (cANP)-responsive
mechanisms. We report here our findings with two
agents which have the opposite action: hydrazine
(11), which enhances tW, and prostaglandin El
(PGE1) which stimulates urea.
20mM serosal H reversibly enhanced the effect
of both low (1 mU/ml) and saturating (90 mU/mi)
levels of ADH on M. Enhancement was 5-fold and
2—fold respectively. I-I did not alter basal LW,or
basal or ADI-1—stimulated Purea. Transmembrane
electrical resistance was well maintained, cAMP—
stimulated tW was unaltered by H, consistent with
a "pre—cAMP" site of action, H's striking effect
persisted in the presence of high levels (10—SM)
of naproxen, an inhibitor of PG synthesis,
suggesting that H does not itself inhibit PG syn-
thesis or action, While its mechanism of action
in the toad bladder has not been explored, H is
known to stimulate guanylate cyclase in several
tissues, suggesting that alterations in cQtP might
mediate H's effect on
10-SM PGE1 increased basal Purea by 4O7 without
altering liW. Since lO5M PGE1 is known to increase
cell cAMP levels, it appears that the cAMP pool
increased by PGE1 relates to Purea but not to W.
Our ability to selectively enhance either /W or
urea adds support to the "separate control
systems" hypothesis.
564 Abstracts
URINARY SODIUM RETENTION (USR) AND THE "EFFECTIVE"
PLASMA VOLUME (EPV) IN DOGS WITH EXPERIMENTAL
CIRRHOSIS AND ASCITES. Hortimer Levy and
Marvin J. Wexler*, Royal Victoria Noapital, Depta.
of Medicine and Surgery, Montreal, Canada.
It ia generally believed that USE in cirrhotic
patients with aacites is associated with contrac-
tion of the EPV. Indirect data suggest that the
EPV may in fact remain full. To study this
problem, we prepared cirrhotic dogs by feeding
them dimethylnitrosamine. In the preaence of
aacitea and USE, we meaaured total and EPV by an
exclusion technique uaing Rvan'a Blue. In 10 cir-
rhotic dogs, total plasma volume was greater by
257 ml than in 14 normal dogs. Of thia increment,
about 1/3 was consigned to the EPV so that this
apace was greater in cirrhotic doga by 96 ml
(p < 0.05) even though the ratio of EPV to total
volume decreased by 10%. In 5 cirrhotic dogs, an
end—to—aide portacaval fiatula was constructed
prior to the induction of cirrhosis ao as to pre-
vent portal hypertension and venous collaterals
from developing. There is no aplanchnic sequestra-
tion of blood and all plasma is now "effective".
Plaama volume roae by 13% after the induction of
cirrhosis and preceded aacitea formation. Meaaure—
ment of portal and non—portal plasma volume
indicated no preferential aequeatration to either
area. Finally, 600—2400 ml of aacitea was mobil-
ized in 5 doga into the vascular apace with a
LeVeen peritoneo—venoua valve. These dogs did not
have a diureais and diaplayed USE to a high salt
diet, though they responded to a diuretic. Ascitea
did not reform. Concluaions: USE in cirrhosis
occurs independent of a contracted EPV and in the
absence of a third apace.
• THE EFFECTS OF CONTINUOUS LOW DOSE ADNINISTRATION
OF VASOPRESSIN (VP) TO RATS WITH AND WITHOUT DIA-
BETES INSIPIDUS. A. Licht, J.D.Silver*, G.S. Levey*,
D.C. Lehotay*, J.J. Bourgoignie, Univ. of Niami
School of Med., Miami, Fl.
It baa been suggested that daily administration
of 1000 mU VP for several weeks is required to re-
store urinary volume (V) and osmolality (Uoam) of
Brattleboro (DI) rats to values comparable with
those of normal (N) Long—Evans rats. Since failure
to reverae the urinary concentrating defect within
a few days may have been related to the technique
of repeated bolus injections, the present study was
deaigned to evaluate the effects of administration
of low—dose VP (330 pU/mm) for up to 6 days using
a subcutaneously implanted continuous infusion mini—
pump. 24 hours urine collections were made in N
and DI rats before and during VP administration.
Renal medullary adenylate cyclaae activity (Ad Cyc)
(pmol cANP/l5 mm/mg protein) was also measured in
kidney homogenates of DI rate.
V (ml/24h/lOOg) Uoam(mOsm/Kg) Ad Cyc. (DI)
N DI N DI Basal VP
Control 4.5 87.6 1350 175 328 607
Day 1 2.7 7.6* 1970* 1017* 308 597
Day 6 3.5 35* 1880* 1931*
*P<O.OO5 compared to control. n—4—6.
348 812*
The results demonstrate a dissociation between
Ad Cyc. and urinary concentrating ability. Contin-
uous administration of VP significantly increases
Uosm within 24 hr. without changes in renal Ad Cyc.
By contrast the increased urinary concentrating
ability is associated after 6 days with a small in-
crease in VP—stimulated Ad Cyc. activity.
• THIAZIDE STIMULATION OF H+ SECRETION IN TURTLE
URINARY BLADDER: A POSSIBLE EXPLANATION OF
DIURETIC—INDUCED METABOLIC ALKALOSIS. P. D. Lief,
and B. Mutz.* Montefiore Hospital & Medical
Center, Dept. of Medicine, Bronx, New York.
Diuretic—induced metabolic alkalosia has gener-
ally been attributed to losses of C1 or K4, vol-
ume depletion, secondsry aldosteronism or "con-
traction" of ECF. To evaluate am alternate
hypothesis, namely that some diuretics might di-
rectly increase H+ excretion, we studied the
effects of chlorothiazide (CTZ) and hydrochloro—
thiazide (HCTZ) on acid secretion in turtle urin-
ary bladders employing the pH—stat technique. In
8 tissues bathed by C02—free turtle ringer, CTZ
1000 pgm/ml in the urinary (mucosal) bath, increas-
ed H+ secretion from 1.13±0.02 pEq/hour to 2.38
pEq/hour (p<.0Ol). If the diuretic was not
removed acid secretion remained high, 2.27±0.03
pEq/hour 120 minutes after exposure; washout of
CTZ reduced H4 secretion promptly to 1.14 pEq/hour
(p<.Ol). Provision of exogenous CO2 did not alter
the response to CTZ. Similar, but smaller effects
were noted with NCTZ; control H+ secretion, 0.99
pEq/hour, rose to 1.58±0.17 pEq/hour (p<.Ol)
after HCTZ and decreased to 1.03±0.18 pEq/hour
after washout (p<.Ol). Neither the non—diuretic
sulfonamide, sulfasoxizole, nor the non—sulfonamide
buffer, sodium borate, each with pK similar to the
diuretics, produced any significant change in H
secretion. The results of the present study
demonstrate that CTZ and HCTZ directly stimulate
H+ secretion in turtle urinary bladder and support
the possibility that a primary increase in renal
H+ secretion may contribute to diuretic—induced
alkalosia.
• EFFECT OF OUABAIN ON CELL VOLUME OF PROXIMAL AND
DISTAL RENAL EPITHELIUM. Michael A. Linshaw and
F. Bruder Stapleton*, Dept. of Pediatrics, Univ.
Es. Med. Center, Kansaa City, Kansas.
Renal tubule cell volume is thought to be kept
constant by a cation pump. When active transport
is blocked by ouabain, cells swell due to intra-
cellular impermeant solutes. The tranamembrane
hydrostatic preasure developed from the constrain-
ing effect of the tubule basement membrane (TBM)
and the colloid osmotic pressure from bath protein
limit the final degree of cell swelling. We com-
pared the effect of ouabain, the external protein
concentration and the TBM on cell volume of proxi-
mal convoluted (PCT), proximal straight (PST) and
cortical collecting tubules (CCT). Single tubules
with collapsed lumens were isolated from rabbit
kidneys and both ende tightly crimped in pipets.
Fluid movement in these tubules occurred princi-
pally across the peritubular membrane. In isonco—
tic medium (6 gm% protein) cell volume of PCT and
PST aa assessed from tubule diameter increased
40% in lO—4M ouabain but PCT swelled earlier and
faster. Removing bath protein caused 20 to 25%
more swelling. Removing basement membrane with
collagenaae (500 u/ml) caused rapid enormous
swelling to the point of rupture. In contrast, CCT
swelled only 8% above control in isoncotic medium
containing ouabain and only 4% further when bath
protein was removed. Removing the basement mem-
brane caused more swelling but at a slower rate
compared to proximal tubules. We conclude from
these findings that 1) the effect of ouabain on
cell volume of proximal and distal tubules is
qualitatively similar and 2) the quantitative dif-
ferences are probably related to variations in so-
lute permeability across the peritubular membrane.
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• DUAL EFFECTS OF DIURETICS ON VOLUME REABSORPTION
BY THE PROXIMAL TUBULE. Marjory S. Lucci*, Floyd
C. Rector, Jr. and David G. Warnock. Univ. of
Calif., San Francisco, San Francisco, California.
Rat proximal tubules were microperfused in vivo
to examine the effects of furosemide and acetazol-
amide on volume reabsorptive rates (J) and total
CO2 concentration (tCO2) in collected perfusates.
Radtke et al (Kidney mt. 1:100, 1972) found that
3 mM furosemide and 1 mM acetazolamide reduce v to
the same degree when they are added to perfusion
solutions buffered with glycodiazine. In our exper-
iments, similar diuretic concentrations were added
to perfusates in which chloride rather than glyco—
diazine replaced the bicarbonate ([tCO2] = 5,
tC1] = 150 mM). Tubules were perfused at 13 nl/min
and v was calculated using l4C inulin. Total CO2
was measured with microcalorimetry (Picapnotherni).
With the high chloride control solution, J was
2.3 0.1 nl/mm/min (n=l8) and collected tO2 was
3.9 0.1 mM. Furosemide (3 mM) reduced J,, 5y 65%
(to 0.8 0.1 nl/mm/min, n=20), while tCO2 rose to
7.8 0.5 mM. In contrast, the addition of 0.8 mM
acetazolamide resulted only in a 26% reduction in
v (to 1.7 0.3 ni/mm/mm, n=l9) while tCO2 rose
to 10.7 0.5 mM.
We conclude that furosemide and acetazolanilde
have different effects on proximal volume reabsorp-
tion from perfusates having an anion gradient that
favors reabsorption (high Cl—, low tCO2). The
slight effect of acetazolamide on J is attributed
to the small reduction in the anion gradient. Furo—
semide also slightly reduces the anion gradient, but
in contrast causes a marked reduction in J,,. We
suggest that furosemide directly inhibits sodium
chloride reabsorption by a mechanism other than
carbonic anhydrase inhibition.
THE EFFECT OF CHRONIC METABOLIC ACID—BASE DISTUR-
BANCES ON THE ACUTE 'WHOLE—BODY" CO2 EQUILIBRATION
CURVE IN THE DOG. N.E.Madias, N.J. Adrogue,* and
J.J.Cohen. Tufts—N. E. Med. Ctr. Hosp. Boston, MA
To shed further light on the nature of mixed
acid—base disturbances, we assessed the effect of
chronic metabolic acidoais and metabolic alkalosis
on the acute "whole—body" CO2 equilibration curve.
After achieving a broad range of plasma [HCO5}
(10—39 mEq/l) either by HC1 feeding or by diuretics
29 acute CO2 equilibration studies were performed
on awake dogs in an environmental chamber. Three
levels of FiCO2 were employed ranging from 4—15%.
The results indicate that acute hypercapnia
(APaCO26O mmHg) elicits larger increments in [HCOJ
in metabolic acidosis and smaller increments in
alkalosis (A[HCO}/APaCO2= —0.003 [MCO} + 0.17).
This inverse relationship cannot be ascribed simply
to differences in the range of titration (6pM) be-
cause A[HCO]/ApH also decreased as a function of
[RCO]. Yet, [H+] was better defended when the
Initial [HC0] was higher. This seeming paradox
(smaller 8[H+] despite smaller 6[HCO]) follows
from the constraints of the Henderson equation.
Hypothesis: The striking effects of metabolic
disorders on both A[HCO]/APaCO2 and A[HCO]/8pH
represents an apparent, rather than a real change
in the capacity of the body to produce new HCO
ions in response to acute hypercapnia. Since the
fraction of newly generated HCO ions remaining
within cells to satisfy any reasonable change in
intracellular H2CO3—HCO ratio is almost certainly
smaller in metabolic acidosis and larger in meta-
bolic alkalosis, these acid—base disorders need not
alter tissue buffer capacity in order for the in-
crement in ECF {HCO] to differ as observed during
"whole—body" CO2 equilibration.
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• INCOMPLETE SUPPRESSION OF PLASMA ARGININE VASOPRES—
SIN (pAVP) DURING WATER DIURESIS IN CLUCOCORTICOID
DEFICIENCY (CGD). I. Mandell,* R. DeFronzo, C.
Robertson,* J. N. Forrest, Jr., Yale Univ., New
Haven, Conn. and Indiana Univ., Indianapolis, Ind.
The role of pAy? in the impaired water excretion
of GCD remains controversial. Using thyroid re-
placed hypophysectomized rats (HYPX), we studied
water excretion after oral H20 loads (5% BW) in:
control (C), HYPX and HYPX rats receiving physIolo-
gical doses (600 pg/lOO gm BW) of corticosterone
(HYPX—CS). GCD was confirmed by assay of plasma
corticosterone: 25±3 pg% in C vs 0.8±.2 in HYPX.
Marked impairment of H20 excretion occurred in HYPX
compared to C: % load excreted 32±4 vs 94±4; Umin
342±55 vs 97±7 mOsm/kg; CH2O —4±3 vs 23±3 p1/mm!
GFR (all p<.OO1). Excretion of H20 load was re-
stored to C values in HYPX—CS rats (97±15%). GFR
was 930±53 p1/mm in C, 650±33 in HYPX, and failed
to increase in HYPX—CS. During H20 diuresis, pAVP
(by RIA) was l.39±.l3 pg/al in C vs 2.35±.4l in
HYPX (p<.O5) and decreased to l.34±.24 in HYPX—CS.
This elevation of pAVP in HYPX occurred in the pre-
sence of a lower Osm compared to C (268±3 vs 290±
3; p<.OOl); therefore, the ratio of PAVP/P0sm was
markedly elevated in HYPX compared to C (p<.O2). To
determine if ECV expansion alone could correct the
defect in H20 excretion, HYPX rats were given high
Na intake and DOCA (250 pg/d) for 2 weeks. Despite
an increase in UNaV (O.6±.02 to 4.7±.7pEq/min/lOO
gm BW) and an increase in GFR to 910±40 p1/mm, ex-
cretion of a H20 load increased only from 19±3 to
36±6%. These data suggest: 1) incomplete suppres-
sion of pAVP plays an important role in the genesis
of impaired water excretion in GCD, 2) this impair-
ment is not corrected by ECV expansion and restora-
tion of GFR to normal values.
RENIN SECRETION — TRANSIENT CONDITIONS.
Eric L. Mangelsen,* Alice K. Finger,* and Richard
L. Malvin. Univ. of Michigan Med. Sch., Dept. of
Physiol., Ann Arbor, Michigan.
Most of the present knowledge of renin secre-
tion has been determined during steady—state con-
ditions. The objective of this study was to ex-
amine renin secretion during transient condi-
tions. In anesthetized dogs, renal perfusion
pressure (RPP) was quickly reduced to 80mm Hg by
aortic clamping. Arterial and renal venous blood
samples were taken at short intervals for deter-
mination of plasma renin activity (PRA). Renal
blood flow was determined with an electromagnetic
flow meter. PRA of arterial and renal venous
blood rose steadily for the first 10 minutes after
clamping while at the same time, the kinetics of
renin secretion was found to be tri—phasic. At
15 seconds after clamping, there was a significant
reduction in secretion rate. This was followed by
a rapid increase to 7 times control level after
4 minutes. Secretion then fell to 4 times con-
trol level after 10 minutes. In some dogs there
was no autoregulation of renal blood flow, but
there was no significant difference in secretion
kinetics between these animals and those which
completely autoregulated. These results suggest
that renin secretion is 1) not directly related
to the degree of autoregulation 2) not directly
related to either renal venous or arterial PRA
and 3) that reduction In RPP causes a rapid re-
distribution of blood flow.
RENAL FUNCTION IN ECV-EXPANDED CONSCIOUS
RATS FOLLOWING INNIBITION OF THE PROSTA-
GLANDIN 4PG) AND KININ SYSTEN. Claus L.
Maschler ,Nrbert J .Kramer
,RainerDUsing+,
Thomas Noch , and Lutz v.Sicherer . Med.
Univ. Poliklinik Bonn, Germsny.
To further explore the mechanisms of na—
triuresis in acute ECV—expansion the roles
of the renal PG and kinin systems were in-
directly assessed by inhibition of PG-syn-
thesis with indomethacin(I) and by aproti-
nin(A),a potent kallikrein inhibitor.In 33
conscious female Sprague—Dawley rats acute
ECV-expansion with i.v. o.9%N5C1 equal to
an increase in b.wt. of 10% was achieved
and maintained for 6o min.12 expanded rats
served as controls,lo rats received an
oral dose of lo mg/Kg b.wt. of I prior to4
ECV—expansion,and 11 rats received A Sxlo
KIU/Kg i.v. prior to expansion followed by
infusion of loo KIU/min x Kg.Both I and A
had no effect on control urine flow(V)
UN V,GFR,RPF or systemic arterial pressure
bu significantly decreased V by 54.6% and
61.8%,resp.,in ECV—expanded rats with a
parallel decrease in U V.While RPF fell
from 30.1±2.7 to 22.9±'?8 ml/min x Kg,GFR
remained unaltered,i.e. 12.5±1.0 and 12.8w
1.4,resp.,vs. lo.5+o.9m1/min x Kg in con—
trols.These similar effects of inhibition
of PG and kinin synthesis on UN V,GFR and
RPF may support the concept that both sys-
tems are closely interrelated and appear
to mediate the natriuresis following acute
salt loading in the rat probably by alte-
ring intrarenal hemodynamics.
• BICARBONATE SECRETION BY CORTICAL COLLECTING
TUBULES. T. D. NcKinney and N. B. Burg, NIH,
Bethesda, Nd.
When rabbits are given NaHCO3, their cortical
collecting tubules generally secrete bicarbonate
during perfusion under standard conditions in
vitro (JCI, in press). The present studies investi-
gate the effect of in vitro perfusion conditions
on the bicarbonate secretion. Bicarbonate was
2SaM in the perfueate and bath. Its transport was
determined from changes in total CO2 concentration
measured by microcalorimetTy. The results were as
follows: 1) Replacement of chloride in the per—
fijsate and bath by nitrate or methyl sulfate had
no significant effect. Therefore, exchange for
chloride is not necessary for bicarbonate secre-
tion, contrary to the view previously propgsed for
the turtle bladder. 2) Acetazolaiaide, 10 N,
inhibited bicarbonate secretion. Therefore,
carbonic anhydrase may be involved. 3) Replacement
of sodium by choline inhibited secretion and
resulted in net absorption of bicarbonate. There—
forge sodium may also beequired. 4) Ouabain,
10 N, and amiloride, 10 N, inhibited sodium
absorption, but ouabain had little effect on the
bicarbonate secretion and aailoride caused it to
increase. Therefore, bicarbonate secretion does
not require sodium absorption. 5) The trans—
epithelial voltage was greatly inhibited by ouabain
and amiloride and when choline replaced sodium,
but was virtually unaffected by acetazolamide.
Therefore, the voltage did not correlate with
bicarbonate secretion, and there was no evidence
that bicarbonate secretion is dependent on the
voltage as was previously proposed for hydrogen
ion secretion by distal tubules.
• RENAL BICARBONATE WASTING IN CNILDREN WITN TYPE 1
RTA: ITS PREDICTABLE OCCURRENCE. E. NcSherry,
A. Sebeatian, R.C. Norris, Jr. University of
California, San Francisco, California.
Recently in children with type 1 RTA, it has
been shown that large amounts of alkali are re-
quired to sustain correction of acidoais and to
correct stunted growth. In infants with type 1
ETA and "alkali resistance, during sustained
correction of acidosis with alkali therapy, renal
bicarbonate wasting CREW) (defined here as the
urinary excretion of net base in amounts >3
mEq/kg/day) occurs. We investigated the thera-
peutic requirement, and the urinary excretion, of
alkali in 9 children (age 3—14 years) with type
1 ETA (7 with genetically-transmitted defect and
two with idiopathic) during periods of normal and
aupranormal growth. In each of the 9 children,
at some time during their course, sustained cor-
rection of acidosis required large amounts of
alkali (4—14 mEq/kg/day) and RBW occurred. In
metabolic balance studies, daily net base excre-
tion ranged from 3.1—6.5 mEq/kg/day. During in-
fusion studies, the fractional excretion of bi-
carbonate CCNCO3/Cin) was 3.3-9.4%. As in infants
with RBW and type 1 ETA, in these children,
CNCO3/Cin remained constant throughout a wide
range of subnormal and normal [NCO3]p (18-25
aEq/l). The reduction in TNCO3 could not be
attributed toECF volume expansion because the
value of TNCO3/TNa+ was also reduced during RBW
(Slaughter technique).
In 8 of 9 patients, RBW occurred several months
after alkali therapy had been initiated, at which
time, growth velocity was supernormal.
TEE ROLE OF ATRIAL TRMSMURAL PRESSURE (TMP) IN THE
ANTINATURIURESIS OF THORACIC INFERIOR VENA CAVA
CONSTRICTION (TIVC). S. D. Migdal, C. L. Slick,
F. D. McDonald, Nutzel Hospital, Wayne State Univ-
ersity, Detroit, Michigan.
We previously suggested that decreases in IMP
might be the afferent stimulus to salt retention
in dogs with TIVC. To investigate this hypothesis,
5 mongrel dogs had pericardial pouches(P) construc-
ted around the atria with an intrapericardial cath-
eter exteriorized 10—14 days prior to the experi-
ments as described by Goetz. Animals anesthetized
with 30 mg/Kg pentobarbital had catheters placed in
the brachial veins, right atrium (RA) inferior vena
cava (IVC), renal veins, and aorta. Dogs were vol-
ume expanded to 10% body weight over 60 mm. with
0.9 % NaC1. Four sequential experimental maneuvers
were performed: Control period (C), inflation of P
to 3—4 mmHg (P), IIVC to S asaHg(IVC), release of P
(R). During each maneuver glomerular filtration
rate (GFR) and renal blood flow (REP) were determi-
ned from inulin and para amino hippurate clearance
respectively. Urine sodium excretion (UNV) was
also determined. No change in aortic pressure was
observed. * pCO.O5 re. preceding number
GFR REF IVC IMP U V
ml/min ml/min mmMg mmHg /emin
C 38±1.4 285±26 1.4±0.3 1.1±0.4 436±70
P 35±2.2* 210±15* 2.4±0.1*_l.8frO.7* 286±57*
IVC 31±1.8* 188±24 7.4±O.7*.3.1±l.O* 89±23*
R 30±1.9 160±20 6.8±O.6*,_O.2±0.3* 87±28
Inflation of the pouch alone significantly de-
creases UN V. IIVC results in a further fall in
'njp and U V which fails to increase with return of
'çp towarL control. Therefore, it appears unlike—
ly that reduced atrial NP is the antinatriuretic
stimulus in doga with acute TIVC.
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• INTERACTIONS OF OUABAIN WITH CULTURED PIG KIDNEY
CELLS. J.W. Nills A.D.C. Macknight*, J. -M. Dsyer*
and O.A. Ausiello. Renal Biophysics and Arthritis
Units and Dept. of Anatomy, Mass. Cen. Hosp. and
Harvard Medical School, Boston, Mass. (Intro. by
A. Leaf)
Pig kidney cells, LLC-PK1 (courtesy of Dr. R.N.
Hull), grown by standard tissue culture techniques,
form monolayers and have morphological features
characteristic of epithelia. The QO2 of cells
scraped from dishes and suspended in phosphate buf-
fered saline, at 37°C, was measured by conventional
manometric techniques. Control QO2, 41.5 3.5 ill
hr/mg protein, fell to 28.4 1.8 after exposure to
1O3M ousbsin (n = 4, p < 0.025). A similar de-
crease was seen in experiments performed in Na+_
free medium. Analysis of cellular H20 and elec-
trolytes revealed the expected fall in K+ in oua-
bain-treated cells, from 419 to 173 4 mmole/
kg dry wt., with a reciprocal increase in Na+ and
no change in cell H2O. Binding of 3H-ousbsin was
examined in monolayers on culture dishes incubated
at 37°C with 3H-ouabain (2 x l06M). Binding was
reduced by 90% in the presence of a 100-fold ex-
cess of unlabelled ouebain, and by 85% when me-
dium K+ was raised to 45 tiM. Freeze-dry radioauto-
graphic localization of 3H-ouabain binding sites
revealed grains distributed along that fraction of
the plasmslemma facing the dish surface but not on
the membrane directly facing the bathing medium.
Thus, ousbain inhibits transport and 002 and binds
preferentially to the cell membranes which corre-
spond to the basolatersl membranes of organized
epithelia, suggesting that the function and polar-
ity of the trsnsepithelial Na+ transport mechanism,
characteristic of kidney cells in vivo, is main-
tained in these cultured cells.
IDENTIFICATION OF RENAL BETA-ADRENERGIC CATE—
CHOLANINE RECEPTORS. Stephen B. Montgomery*,
Peter Spiro*, Pedro A. Jose, Lawrence H. Slotkoff
and Gilbert H. Eisner. Georgetown University
Medical Center, Washington, D.C.
Characterization of renal adrenergic receptors
appears to be a necessary prerequisite to under-
standing the basic molecular mechanisms involved
in vascular reactivities of the kidney. Studies
were undertaken to identify bets sdrenergic recep-
tors in vsrious cortical regions of the adult
kidney.
Partially purified renal pissma membranes
(1475 x g) from individually sectioned outer corti-
cal (OC) and inner cortical (IC) regions of kidney
were prepared according to the method of Fitzpa-
trick et sl. (J. Biol. Chem. 244: 3561: 1969).
(—)[3H] —dihydroslprenolol (DHA) was utilized in
vitro to demonstrate the presence of saturable
beta adrenergic receptors in renal plasma mem-
branes. Binding was stereospecific, the 1—isomer
of propranolol exhibiting a 200 fold greater com-
petitive displacement of DHA than the d—isumer,
with complete inhibition at 104N for both the OC
snd IC plasma membranes. Scatchard plot analysis
showed similar concentrations of receptors in each
ares: 0.5412 pM of DHA specifically bound/mg pro-
tein for the OC and 0.5096 pM/mg protein for the
IC. However, the dissociation constant (Kd) of
DHA at half—saturation level for the OC wss consi-
derably greater than the Kj for the IC: 96.15 pM
and 35.8 pM respectively. These findings reveal a
difference in binding affinities between the OC
and IC which may be responsible for regional dif-
ferences in the renal vascular response to
adrenergic agents.
DIURETIC EFFECT OF TRIPHENYLMETHYLPHOS-
PHONIUM-BROMIDE (TPMP-Br) IN THE RAT. T.
Natos* and E.E. Windliager. Cornell Univ. Med. Coll.,
Dept. of Physiol., New York, N.Y.
TPMP is a lipid soluble cation which may be used
to estimate electrical membrsne potentials from mea-
surements of chemical concentration gradients. To exa-
mine its acute effects on renal function, TPMP—Br was
administered i. v. in rats (priming dose: 2 Mmoles/100
ml body water; maintensnce dose: 1% of prime per min-
ute). In Sprague-Dawley (S.D.) rats, GFR, CPAH and
blood pressure were unchanged during infusion of TPMP.
UNaV rose from 0.42 to 45.5, and UKV from 6.6 to
9.9 j.iEq/min. kg; V rose from 0.02 to 0.17 ml/min.
kg; Uosm declined from 1905 to 796 mOsm/kg H20.
TPMP given at the same dose to pitressin treated anti-
diuretic S.D. rats reduced TH2O markedly. In rats
with hereditary hypothalamic diabetes insipidus, TPMP
(same dosage) also reduced CH2O significantly. In S.D.
rats the diuretic response disappeared about 100-160
minutes after cessation of the TPMP-Br infusion. Thus,
TPMP induces a reversible diuresis and a lesser kali—
uresis than natriuresis. The results are consistent
with TPMP-induced inhibition of salt reabsorption by
the "diluting segment".
• POSSIBLE ROLE OF OSMOLALITY IN THE MEDIATION OF
TIlE DISTAL TUBULAR-GLONERULAR FEEDBACK RESPONSES
IN THE DOG. L.G. Navar, P.O. Bell,' C. Thosas,*
D.W. P10th. Univ. of Ala. Med. Ctr., B'ham, Ala.
Recent studies have demonstrated that stop—flow
pressure (SFP) responses to distal nephron micro—
perfusion occur not only when electrolyte solu-
tions are used as perfusates but also with manni—
tol solutions. In the present studies, tubules
were perfused with two other non-electrolyte solu-
tions (urea and glucose, 300 mOs/kg). Also, the
influence of furosemide on the feedback responses
induced by mannitol was assessed. Nephrons were
perfused from a late proximal tubule site, an in-
termediate segment was blocked with wax, and SFP
was measured from an early segment. With the urea
solution (13 tubules), SFP was 56±2.2 (SE) nas Hg
at the low perfusion rate (PR) of 16 nl/min, de-
creased to 33±2.3 mm Hg with increases in PR to
43 nl/min, and to 32±1.9mm Hg at a PR of 68 nh
mm. Upon cessation of PR, SFP recovered to 55±
2.7 mm Hg. With the glucose solution (7 tubules),
similar decreases in SFP (53±1.7 mm Hg to 35±4.5
mm Hg) occurred with increases in perfusion rate,
but greater variation was observed. In 7 tubules,
the effects of mannitol were confirmed with SFP
being 36±1.4 mm Hg during mannitol perfusion and
54±1.5 mm Hg without perfusion. The addition of
furosemide (10—3 H) prevented the decrease in SFP
(55±1.4 mm Hg during perfusion vs. 57±1.5 mm Hg
without perfusion). These results indicate an in-
hibitory effect of furosemide even with electro-
lyte-free perfusates. The responses with non-
electrolyte perfusates suggest a role for distal
osmolality or solute delivery in the feedback
mechanism, possibly by influencing the volume of
the cells involved in this process.
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PHARMACOLOGICAL ANALYSIS OF THE ACTION OF DIURETICS
IN THE NEWBORN. B. Noordewier*, M.D. Bailie and
J.B. Hook. (INTR. by D.R. Rovner). Dept. of
Pharmacology, Mich. State Univ., E. Lansing, MI.
The immaturity of renal function in the new-
born may affect the response of the kidney to salu—
retic agents. The purpose of these experiments was
to evaluate the effect of intravenous furosemide
(F), ethacrynic acid (EA), hydrochlorothiazide
(HCZ) and amiloride (AN) on renal function of 5—
day—old unanesthetized piglets. Increasing doses
of F and EA increased sodium (Na), potassium (K),
and chloride (Cl) excretion. Urinary losses were
replaced with an equivalent volume of Tyrode's so-
lution. Fractional Na excretion was 21.7% during
infusion of 0.5 mg/kg/hr F and 29.2% during 1.0 mgI
kg/hr infusion of EA. Clearance of inulin (CIN)
was not affected by EA but increased slightly
during infusion of F. HCZ also increased Na, K and
Cl excretion but to a lesser extent than F or EA.
Fractional Na excretion during the infusion of HCZ
at 1.0 mg/kg/hr was 6.8%. K excretion was 17.8
Eq/min (control = 4.49 Eq/min). AN, given alone,
was only mildly natriuretic and chloruretic but K
excretion was not affected. Fractional Na excre-
tion was 2.8% during infusion of AM at 1.0 mg/kg/hr
(control = 0.16%). Urine pH increased during AN
infusion. CIB was not affected by AM or HCZ. When
AN was given in combination with HCZ, Na and Cl
excretions were greater than that during HCZ infu-
sion alone. Fractional Na increased from 6.0% with
HCZ alone (1.0 mg/kg/hr) to 14.1% with HCZ and AM
(0.75 mg/kg/hr). K excretion was decreased from
8.6 Eq/min during HCZ infusion to 3.1 Eq/min
when HCZ and AM were infused together. Thus pig-
lets respond to diuretics qualitatively like adult
humans and may serve as models of newborn humans.
FACTORS ON THE CONTROL OF BLOOD VOLUME(BV). Man
S.Oh, Hee S. Kim,* Mary L. Del Monte, Edmund MS.
Whang,* Richard Saitta and Hugh J. Carroll. Dept.
of Med., Downstate Med. Center,'Brooklyn, N.Y.
We have previously offered an hypothesis that
intracellular voiume(ICV) plays as important a role
in the regulation of BV as does extraceliular vol-
ume(ECV)(Medical Hypotheses 3:43, 1977). To test
this hypothesis, 17 experiments were performed in
4 mongrel dogs. Body fluid volumes were varied by
infusion of 20 mi/kg of 5 % NaC1 or 40 mi/kg of
5 % D/W. Pitressin and DOCA were given 90 mm. be-
fore the start of infusion. Changes in the follow-
ing parameters were measured: ECV by S3S(ECV-S)
and by chloride space(ECV-C), ICV, total body
water(TBW), BV(plasma volume pius red cell volume),
serum sodium(SNa) and serum osmoiality(SOsm). The
results were:
Mean changes following infusion:mi/kg
Infusion ECV-S ECV-C ICV TBW BV SNat SOsm
5 % NaC1: +7.2 +13.3 -41.4 -28.1 -4.5 + 16 +33.6
5 % DIM : +6.6 + 5.7 +25.4 +31.1 +1.7 -8.6 -25.0
None : -6.8 - 5.8 - 1.5 - 8.2 -0.8 +1.0 - 1.0
A significant decrease in BV ocurred in the S %
NaCi group and a small increase in the DIM group
despite a rise in ECV in both groups. However, in
the 5 % NaCi group ICV and TBW diminished markedly
while in the D/W group ICV and TBW increased. The
results support an important role for ICV in main-
tenance of BV and direct attention to TBW as the
overall regulator of By.
t mEq/L
f mOsm/L
• GLOMERULAR DYNAMICS DURING REDUCED RENAL ARTERY
PRESSURE IN THE DOG. H. Osswald*, J. Haas, W.S.
Spielman, G.R. Marchand*, and F.G. Knox. Dept.
Physiol. & Biophys, Mayo Clinic, Rochester, MN.
In the present study we evaluated glomerular
dynamics during reduced renal artery pressure
(RAP). Using micropuncture methods the following
measurements were made in the same dog; single
nephron glomerular filtration rate (SNGFR), effer-
ent arteriolar protein concentration for an esti-
mate of the efferent oncotic pressures (lIE),
hydrostatic pressures in the proximal tubules (PT)
and in the star vessels of peritubular capillaries
using a servo—nulling device. The glomerular capil-
lary pressure (GC) was estimated from stop flow
pressures and systemic arterial oncotic pressures
(HA). In control conditions, RAP = 122 + 4 mm Hg;
S.E.; n=l4, glomerular dynamics were characterized
by SNGFR of 68 + S ni/mm, Pp of 21.5 0.3 mm Hg,
P of 62+2 mmHg, HAofl8+l andllEof 29+2
mis Hg, initial plasma flow (QA) of 247 + 19 ni/mm,
resistances of the afferent arteriole (RA) of 1.0
0.1 and efferent arteriole (RE) of 1.0 + 0.1
1010 dynes.s.cm5, and by positive filtration pres-
sure at the efferent end of the glomerulus (tPE)
of 11 + 1 mm Mg. Reduction of RAP to 65 + 3 mm Hg
resulted in SNGFR of 33 + 3 nl/min, GC of 48 + 2
mm Hg, QA of 103 + 11 nl/min, RA of 0.72 + 0.1
and RE of 1.9 + 0.2.1010 dynes.s.cm5, and 6E of
0.4 + 1 mm Hg. These values at reduced RAP in the
dog are similar to those in the rat at normal RAP.
Filtration pressure equilibrium was present in the
dog glomerulus at RAP of 65 mm Hg. We conclude
that a marked increase in efferent arteriole re-
sistance contributes to the maintenance of GC at
reduced perfusion pressure.
• TRANSPORT OF GENTANICIN (G) BY ThE RAT NEPHRON.
Enrique Pastoriza*, Frederick J. Silverblatt* and
George J. Kaloyanides. Nephrology and Infectious
Diseases Divisions, UCLA San Fernando Valley Med-
ical Program and Veterans Administration Hospital,
Sepulveda, CA.
Gentamicin has been shown to accumulate in the
kidney (cortex >>> medulla) and to cause necrosis
of proximal tubular epithelium. It is unknown,
however, whether G gains access to proximal
tubular cells across the luminal or peritubular
membrane. To examine this questin intratular
and capillary microinjections of H—G and C—
inulin were performed in 7 rats undergoing mild
mannitol diureais. After inatubular micro—
injections, the recovery of C—inulin was
maan±SE) 99.7±0.9. The fractional recoveries of
H—G after early (0.70±0.03) and late (0.85±0.04)
proximal tubule microinjections were significantly
different from each other (p<O.OO5) and from that
of inulin (p<O.OO1 and p<O.9O5), respectively);
the fractional recovery of H—G after early distal
microinjections was 0.99±0.01, not different from
that of inulin. Capillary miroinjectiona failed
to demonstrate precession of H—G over inulin.
Renal autoradiograha obtained after intravenous
administration of H—G revealed localization of G
in the apical cytoplasm at 10 minutes and diffuse
distribution of G over the cell at 1 hour. Elec—
tronmicroscopy obtained at 1 and 24 hours showed
that G was segregated with lysosomal bodies. We
conclude that G is reabsorbed across the luminal
membrane of the proximal convoluted tubule and
loop of Henle (presumably the pars recta).
Lysosomes are a site of G accumulation in tubular
cells.
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CONFORMITY OF THE ALBUMIN POOL IN THE RENAL CORTI-
CAL INTERSTITIUM TO THE WELL—MIXED—COMPARTMENT
MODEL. G.G. Pinter, D.R. Bell* and P.D. Wilson,*
Dept. of Physiol., Univ. of Maryland, School of
Medicine, Baltimore, Md. 21201
In earlier experiments we have studied the
specific activity (s.a.) of renal lymph albumin
following the injection of tracer albumin into
circulating blood plasma. By reconstructing a
step function change in the a.a. of plasma albumin
we observed a response in the s.a. of lymph albu-
min which did not depart greatly from a single ex-
ponential function. Since the renal cortical in—
terstitium consists of a large number of inter-
connected but, to some degree, isolated subunits
(5) it is of interest to consider two interpreta-
tions of this observation; (1) The permeability
to albumin of the peritubular capillary wall is
homogeneous throughout the renal cortex and all S
behave nearly identically in such a way that, in
each, s.a. gradients disappear rapidly. (2) The
capillary blood vessels associated with various
nephrona and their interstitial environments dif-
fer greatly; but in lymph, which drains from a
large subset of 5, the sum of the outputs of the
different turnover processes gives the appearance
of conformity with a single exponential response,
to the degree which we observed. At this time it
is not apparent which one of these explanations is
nearer to reality. This problem, however, may be
nontrivial, particularly in those pathological
conditions in which a certain type or segment of
the nephron population is selectively incapaci-
tated.
THE ROLE OF RENAL NERVES AND THE RENIN—ANGIOTENSIN
SYSTEM IN THE VASODILATIUN OF PLASMA VOLUME EXPAN-
SION. David N. Ploth, James C. Rudulph*, and
L. Gabriel Navar. UAB Medical Center, Div. of
Nephrology, Birmingham, Alabama.
The role of renal nervea and the renin—angioten-
am system was examined in the poaaible mediation
of the vssodilation following iaoncotic plasma
volume expansion (IPVE) in the rat. Animals pre-
pared for micropuncture were examined with clear-
ance and hemodynamic techniques during a control
period followed by a period of either renal nerve
blockade with 10% phenol application or systemic
renin—angiotensin blockade with infusion of the
converting enzyme inhibitor, SQ 20881 (CEI, 3 ag!
Kg). In a thitd period, each animal was re—examined
after IPVE (2.5% body weight of littermate plasma
given over 20 mm). Data (ii SEM) shown are fil-
tration rate (GFR), Na excretion (UNaV), fractional
excretion of Na (FEN5), and renal blood flow (RBF)
for the denervstion (DNx) studies (*=p<.O5 from
earlier value).
PERIOD GFR UN5V FE RBF
(N=5) (ml/min) (pEq/min) (4 (mlfnin)
Control l.26±.17 .62±.23 .30±.12 7.2±.3
DNx l.25±.09 l.30±.57 .57±.23 7.4±.5
DNx+ IPVE l.65±.17* 6.25±.72* 2.60±.41* l0.9±.4*
Small, but significant, changea in RBF, GFR, and
UN5V were observed with CEI alone compared to the
control values. However, the magnitude of
responses observed after CEI with superimposed IPVE
was the same as that observed in control rats with-
out CEI. These results would suggest that the renal
vaaodilatmon following IPVE is not mediated singu-
larly by the renin—angiotensin system, renal nerves
or inferentially, since CEI inhibits kininsse
activity, bradykinin.
• IiATRIURESIS DUE TO REFLEX DECREASES Iii RENAL SYM-
PATHETIC (iERVE ACTIVITY. Eric H. Prosnitz and
Gerald F. DiBona. Univ. Iowa Coil. Med. and V.A.
Hospital, Iowa City, Iowa.
Renal nerve activity (RNA) and hemodynamics
were measured after increasing left atrial pres-
sure (LAP, Fi=12) and stellate gangi ion stimulation
(SGS, N=l0); during variations in mean arterial
pressure (MAP), renal perfusion pressure (RPP) was
kept constant via aortic constriction. RBF =
renal blood flow, flowmeter; 6FF = glomerular
filtration rate, inulin clearance; C = control;
0.01 vs. C.
R
7. 6±0.7
116±5
79±2
89.2±9.8
214±23
20.8±1.1
70.0±14.0
F
MAP, mmHg l306
RPP, mmHg 119±5
RNA, % Control 93.2±5.8
RBF, ml/min 346±30
GFR, ml/min 35.3±2.5
UNaV, pEg/mm 50.6±5.4
Reflex decreases in RNA resulted in reversible in-
creases in UNaV while RPP, GFR and RBF were un-
changed; the natriuretic responses were diminished
by vagotomy. Intrarenal distribution of blood
flow was not altered (microspheres).
Conclusion: Reflex decreases in renal sympa-
thetic nerve activity result in a decrease in
renal tubular sodium reabsorption without changes
in renal hemodynamics.
• MIcR0PERFUSI0N STUDIES OF MAGNESIUM TRANSPORT IN
TNE PROXIMAL TUBULE ANO LOOP OF NENLE OF THE RAT.
G.A. Quamme and J.H. oirks. Dept of Medicine,
University of British columbia, Vancouver, m.c.
Reabsorption of magnesium (Mg) is poor in the
proximal tubule but avid in the Loop of Henle.
Mg. fluxes across these segments were studied by
intraluminal perfusion with Mg-free and Mg-Ringer
solutions. Samples from late proximal and early
distal tubules were analyzed by electron probe. Mo
detectable Mg was recovered in either proximal
samples (n=5O) or distal (n37) following Mg—free
perfusion in normal animals (PMgl.6meq/l) or rats
receiving an acute Mg load (PM 7.7meq/l);to
maximize possible Mg influx. Progressive increase
in perfusate Mg resulted in the following paired
collection to perfusate concentration ratios:
Late Proximal oiatal
Mg meg/l(n) Inulin Mg. Inulin Mg.
0—5(34) 1.7±0.2 1.6±0.2 4.3±0.6 0.7±0.1
5—10(11) 1.2±0.1 1.2±0.1 3.2±0.4 1.3+0.1
10—20(30) 1.3±0.0 1.3±0.0 2.4±0.2 1.8±0.1
Perfusion of proximal tubules with increasing Mg
failed to alter the direct correlation with inulin.
Mg reabsorption in the loop increased with load
and fractional reabsorption remained 72% with no
tendency to saturate at perfusate Mg up to lOmeg/L
with higher Mg fractional reabsorption of Mg and
Na decreased, we conclude, (1) there is no
significant influx of Mg in the proximal and loop
portions of the nephron in the presence of appre-
ciable concentration gradients, (2) proximal re-
absorption of Mg is not concentration dependent
and is related to water reabsorption (3) absolute
Mg reabsorption in the loop was a constant
function of load.
R = recovery; data are mean
C
LAP, mmHg 6.0±0.6
MAP, mmHg 111±6
RPP, mmHg 78±2
RNA, % Control 100
RBF, ml/min 230±24
GFR, mi/mm 21 .6±1.2
UNaV, pEg/mm 65.6±16.5
C
129
12 0±5
100
342±28
35.4±2.5
47.9±5.9
SE; *
tLAP
18.9±1.1*
101
79±2
36. 5±4. 0*
222
21.1±1.3
119. 0±18. 5*
SGS
140±7*
120±5
46. 6±4. 9*
354±30
34.9±2.5
81.4±10.3*
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THE EFFECTS OF VASOPRESSIN ON RENAL FUNCTION AND
PLASMA RENIN ACTIVITY (PRA) IN THE FETAL LANE.
Jean E. Robillard, Richard E. Weitzman, and Fred
G. Smith, Jr., Univ. of Iowa, Department of Pedia-
trics, Iowa City, Iowa and UCLA—Harbor General
Hospital, Department of Medicine, Torrance, Cali-
fornia.
We previously demonstrated that arginine vaso—
pressin (AVP) is released in fetal circulation
following the infusion of 5% NaCl (Pediat. Res.
11:412, 1977). The effects of AVP infusion (600
uU/min/kg) on the fetal kidney was studied in 12
chronic fetal preparations between 112—142 days
of gestation. During the infusion, AVP increased
from a mean of 1.26±0.40 to 27.68±2.23 U/ml (p<
0.001) when PRA decreased from 10.50±3.54 to 6.26
mg/ml/hr (p<O.OS). We also observed a sig-
nificant decrease in urinary flow (V) ml/min and
free water clearance (CH2O) mi/mm and a signifi-
cant increase in urinary osmolality (Uosm) mosm/l,
and amount of sodium excreted (UNaV) iieq/ml. No
change in GFR mi/mm was observed.
GFR V Uosm CH2O UNaV
Control 3.40 0.50 227 0.163 38.05
33 8.2
AVP 3.65 0.35 349 —0.091 53.66
21 7.3
NS 0.1 0.001 0.01
These observations suggest that exogenous
arginine vasopressmn exerts an antidiuretic effect
on the fetal kidney and acts upon the juxtagiomer—
ular apparatus by inhibiting renin secretion.
EFFECT OF VASOACTIVE INTESTINAL PEPTIDE (VIP) IN
THE ISOLATED PERFUSED RAT KIDNEY. R. Rosa*, J. S.
Stoff, P. Silva and F. H. Epstein. Dept. of Medi-
cine and Thorndike Laboratory of Harvard Medical
School at Beth Israel Hospital, Boston, MA.
Vasoactive intestinal peptide (VIP), a natur-
ally occurring vasodilating hormone, has several
effects on gastrointestinal ion transport includ-
ing stimulation of active chloride secretion. The
direct effects of the hormone on renal function
were investigated in the isolated perfused rat
kidney.
VIP (7.35 x 10- M) induced an immediate and
sustained diuresis, V/GFR increasing from 0.083 to
0.16, (p .05). CN /GFR increased from 0.074 to
0.10 (p <
.001) and K/GFR increased from 0.27 to
0.41 (p < .05). GFR, perfusion pressure, and per-
fusion flow rate remained unchanged compared with
the control study, indicating no change in renal
vascular resistance. Cosm/GFR rose in parallel
with sodium excretion. Urine became more dilute
in the course of the experiment but the increase
in C /GFR after VIP was not significant when
compd with control kidneys. DDAVP (2 ng/ml)
reversed the diuresis and decreased CH2O/GFR with-
out producing a change in fractional excretion of
sodi um.
These results indicate that VIP has a direct
effect on renal tubular function, probably pri-
marily in the proximal nephron. The hormone may
directly inhibit sodium reabsorption or possibly
enhance the back leak (or secretion) of chloride
into the lumen, an effect consistent with its
action on other transporting epithelia.
• THE ACUTE EFFECTS OF LITHIUM (Li) ON RENAL FUNC-
TION. 6. W. Rutecki,* J. V. Nally,* W. H. Bay,
and T. F. Ferris. Department of Medicine, Ohio
State University, Columbus, Ohio.
In hydropenic dogs Li, 1 mEq/min, caused no
change in GFR or renal blood flow but increased
urine volume (UV) from .25+.O3 to l.8±.O3 ml/min
(p<.Ol), UVNa from 39+11 to 137+26 uEq/min (p<
.01), Cosm from l.2+.l to 3.5+.5 ml/min (p< .01).
UOsm decreased from 1552+148 to 651+35 mOsm/Kg/H2O
(p<.Ol) but TcH2O increased from .91+.O9 to 1.67+
.18 ml/min (p(.Ol). MAP increased during Li from
143+5 to 154+4 mm Hg (p<..O5) as plasma renin ac-
tivity (PRA) rose from 4.5+1.4 to 11+2.7 ng/ml/hr
(p(.Ol) and urinary prostaglandin E (UPGE) in-
creased from 8.4+2.4 to 42+4.5 ng/min (p< .01).
The increase in PRA with Li occurred during ure-
teral ligation, 10+2 to 44+10 ng/ml/min (p( .01),
with intrarenal papaverine 6.3+.9 to 24+5.3 ng/ml
1mm (p( .05), and intrarenal propranolol, 12+13.4
vs 24+6.5 ng/ml/min (p<.O5). Indomethacin, Smg/
Kg, however, prevented the rise in PRA and UPGE and
blocked the Li induced increase in UV, Cosni, and
UVNa although MAP rose from 144+3 to 157+4 mm Hg
(p<.05).
— —
These studies demonstrate that acute administra-
tion of Li increases renal renin and PGE synthesis.
The rise in PRA is not caused by increased Na de-
livery to the macula densa, by change in intrare—
nal resistance, or by beta adrenergic stimulation
but is dependent upon PGE synthesis. The decrease
in Uosm with increase in TcH2O suggests no antago-
nism to ADH with acute Li and is consistent with
the increase in medullary PGE synthesis increasing
medullary blood flow with resultant decrease in
medullary torlicity.
EFFECTS OF CHRONIC METABOLIC ALKALOSIS AND ACIDOSIS
ON HCO-STIMULATED ATPase IN RAT KIDNEY.S.Sabatini
C.Wheeer R.Baranowski C.Westenfelder, and N.A.
Kurtzman, University of Illinois, Chicago, Illinois
Recent evidence suggests that HCO3-ATPase may
play a role in the transport of HCO. or H+ secre-
tion in rat cortical tissue. To further examine
this issue HCO—ATPase specific activity(SA) was
determined in at renal cortex(C), red medulla(M),
papilla(P), & microsomal fraction of cortex(FR) in
the following groups: control, metabolic alkal'osis
(low KC1 diet, 1.5% NaHCO x2ld), & 3 forms of meta-
bolic acidosis (low NaC1 diet, 1.5% NH Clx7d), LiC1
(3 mEq/kg ipx7d), & acetazolamide(Ac) 20 mg/kg ipx
lOd). Plasma HCO ranged from 6.9-53 mEq/l. There
was no significart change in SA of C or F in the 4
experimental groups when compared to cont'ol. SA of
M increased with NH Cl loading & decreased during
chronic metabolic aka1osis (p<0.O5). SA of P de-
creased with Ac administration (p<O.OS). LiCl re-
sulted in no significant change in SA. These re-
sults suggest that HCO -ATPase plays no major role
in, or is influenced b, H+ secretion in cortex.
The metabolic alkalosis model used is one in which
H+ secretion is decreased markedly in the collect-
ing duct. The 3 metabolic acidosis models are asso-
ciated with an increase in H+ secretion (NH4C1) &
a decrease in H+ secretion(LiC1, Ac) in the col-
lecting duct. We hypothesize that the critical de-
terminant of HCO—ATPase activity in the collecting
duct is the stat of H+ secretion irrespective of
systemic acid base status. Whether the enzyme stim-
ulates H+ secretion or responds secondarily to
changes in H+ secretion remains to be determined.
The lack of any change in cortex may reflect a dif-
ferent mechanism of H+ secretion in the proximal
tubule as compared to the collecting duct.
2P 0.05
FAILURE OF Cl TO CORRECT THE URINARY CONCENTRA-
TION DEFECT OF HYPOKALEMIA. Bruce Sabatino* and
John N. Boylan. Depts. of Exp. Path. % Med., State
University of New York at Buffalo, Buffalo, NY
To investigate the extent to which the hyposthe-
nuria of K depletion depends upon the coexistence
of hypochloremia, hypochloremic hypokalemia with
urinary concentration defect was produced in two
groups of rats by combined use of oral NaNO3 and/or
low K diet and Kayexalate resin. Replacement was
by oral supplements of NH4C1 or neutral KH2PO4 re-
peatedly administered. During the control, deple-
tion and supplementation periods, standard urinary
concentration tests were performed. Depletion was
defined and repletion started at 50% or less of
control max Uosm. Mean values (mEq/L and mOsm/Kg)
by period were compiled using one representative
test per period per rat.
Cl- Suppl. (n=3) C Suppl. (n=5)
'K 'Cl max Uosm K Cl max UOsm
Control 5.8 102 2896 5.4 103 2874
Depletion 2.9 82 1594 3.0 98 1233
Supplement. 2.9 93 802 6.1 102 2376
Reduction in max UOsm paralleled that in K but
was independent of changes in Cl Correction of
the concentration defect only occurred in the K
restored group while max UOsm continued to plummet
in the Cl- supplemented group in which hypokmlemia
was prolonged. A reciprocal relationship was ob-
served between 1'Na and During the depletion
period urinary flow rate tripled while solute ex-
cretion remained unchanged. With K repletion urine
flow returned to normal. Renal conservation of K
was appropriate during depletion but urinary Cl
loss continued despite hypochloremia. We conclude
that the administration of Cl without K is inef-
fective in repairing the hypokalemic defect in
urinary concentrating ability.
• ELECTRICAL POTENTIALS AND TRANSEPITHELIAL RESIS-
TANCE DURING ION SUBSTITUTIONS IN THE ISOLATED
PERFUSED PROXIMAL TUBULE OF THE SALAMANDER.
Henry Sackin,* and Enile L. Boulpaep. Dept. of
Phyeiol., Yale Univ. Sch. of Med. New Haven, Conn.
The transepithelial potential difference (V3),
peritubular cell membrane potential (V1) and
transepithelial specific resistance (Rte) were
measured in perfused proximal tubules isolated
from Amhystoma tigrinum. The composition of con-
trol substrate Ringer was modified by replacement
of either Na with TMA, or K with Na, or Cl with
Cyclamate. Three separate substitutions were per-
formed on each tubule for each ion: bath(b),
lumen(Z), bath and lumen (61). The values repre-
sent changes froa control; i.e., AV=VP — Vcon,
where the mean control values were V3=—4.3+.3mV
(23), V1 —65±3mV(23), Rte = 35±50cm4 (10), Temp =
23°C.
AU6 AVf AV1 ARt
20+4
0
132+7
Ion Replaced ________ ________ ________
Na (n=5) +2.2±.1 +3.2± .8K (o5) +3.6+.5 +1.1+ .2
Cl (n=5) +26.4+.7 —49.0+3.
+Ouabain(8) +4,5+.3
AV1Ion Replaced ________ ________ ________
Na (n=5) +29.4±6. —16.0+2.K (n5) +30,6+5. +.7+l.
Cl (n=S) +10.1+1. —19.0+2.
+Ouabain(8)
The response of V3 & V1 to Na removal is due to s
decrease in either cell K or rheogenic Na pumping.
The strong dependence of V3 & V1 on K replacement
suggests a linked Na—K transport at the basolateral
membrane. The major effect of Cl removal is an in-
crease in Rte with approximately unchanged equiva-
lent short circuit current (V3/Rte)
• UREA CHANGES TRANSNEMBRANE POTENTIAL DIFFERENCE OF
PAPILLARY EPITHELIAL CELLS. Jeff N. Smnds* and
Reinier Beeuwkes III (intr. by A.C. Barger).
Department of Physiology, Harvard Medical School,
Boston, HA.
Papillary epithelial cells are exposed to large
changes in urine solute concentrations. Effects
of such changes on the apical transmembrane poten-
tial difference (PD) were measured in cells of rat
papillas (Long—Evans, male) maintained in vitro in
urine—like solutions containing NaC1 100 mM, KC1
100 mM, CaC12 2 aN, and MgSO', 1 aN plus varying
amounts of urea and/or sucrose to change osmolali—
ty. PD was measured with KC1 filled glass micro—
electrodes. PD (referenced to bathing medium)
changed as total osmolality was varied with added
urea (PD = —17.2 .1 SEN mV at 300 mM urea, —10.9
.1 my at 700 aN, —5.5 .1 mV at 1400 mM) but
not with added sucrose (—10.9 .1 SEN my at 300
mM sucrose, —10.5 .1 mV at 700 aN, —9.4 .1 my
at 1400 mM). We also found that the PD was sensi-
tive to bath urea concentration when constant
osmolality was maintained with sucrose. At 700 aN
urea, 200 pg/L of DDAVP (l—Desamino—8—D—Arginine
vasopressin, a non—pressor ADH analog), reduced PD
from —9.9 .4 SEN mV to —6.2 .2 nV. Dibutyryl
cyclic AMP (lO N) caused a similar reduction
(—10.8 .6 SEN mV to —6.5 .3 my). Phloretin
(10' N), an inhibitor of urea movement, blocked
the effects of DDAVP. The observations with su-
crose, DDAVP, c—AMP, and phloretin suggest that
these PD changes might be mediated through urea
movement, and may be of physiological importance.
• GLOMERULAR FILTRATION TN ISOLATED GLOMERULI. V.J.
Savin*, (Tntr. by A. Chonko). University Kansas
Medical Center, Kansas City, Ks.
Current estimates of the ultrafiltration coef-
ficient (Kf) of glomerular capillaries have been
based on indirect evidence. Glomeruli isolated in
protein—free solutions had intact capillaries
which were empty of RBC's while glomeruli isolated
in protein—containing solutions retained RBC's.
When the bathing medium (BN) was changed to one of
lower protein content the capillary lumens ex-
panded and RBC's moved with the capillary lumens
and emerged into the BN. A unique method for
studying glomerulsr filtration has been based on
these observations. Videotape recordings were
made of normal rabbit glomeruli held on a micro—
pipet at 25°C while BIt was changed. Glomerular
volume estimated as 4/3wr3 was determined to
within 0.01 nl. Measurements were made ss
often as 60 times/sec. When EN was changed the
maximum volume change occurred within 1/2 second
and varied directly with the colloid osmotic
pressure change (Mv). Volume changes were
reversed when glomeruli were returned to the
original BN. Maximum rate of fluid flow into the
capillary lumen occurred in the first 1/60 second
and was in the range of 40 nl/min at Mv = 8.4mm
Hg. Kf was of the order of 5 nl/min'mm Mg for this
system. The concurrent findings of glomerular
swelling and RBC ejection indicate movement of
fluid from BIt across glomerular capillary into the
capillary lumen. The system conforms to an osmo—
metric model and the observed Kf is within the
range reported for mammalian glomeruli by other
investigators. This technique can be used to
estimate Kf of glomeruli in pathologic as well as
normal conditions.
572 Abstracts
+3.8± .6
.6
—19.0±3.
0. +4.
+36.2±4.
—12.8±1.
Abstracts 573
• HORNONAL EFFECTS ON cAMP IN ISOLATED RAT GLONERULI.
Detlef Schlondorff, Pilseup Yoo*, and Bertram E.
Alpert*. Albert Einstein College of Medicine,
Department of Medicine, Bronx, New York.
Prostaglandin (PGE), parathormone (Pm) and
vasopressin (AVP) decrease the glomerular ultra-
filtration coefficient as dose exogenous cAMP
(Ichikawa and Brenner). We therefore studied the
effects of several agents on glomerular cAMP gen-
eration. Isolated glomeruli (sucrose density
centrifugation) showed a 12—fold enrichment of
adenylate cyclase (AC) over crude cortical homo-
genate and a 7—fold over tubular preparations.
Stimulation of glomerular AC is shown below,
ISOLATED GLONERULI AC (pmol cAMP/mg prot x 30 mm)
Basal
PGE2
(2OpN)
Pm
(2—4ig/ml)
PTH+
PGE2
ISOPROT
(0,2mM)
NaF
(10mM)
(20)* (13) (10) (6) (5) (8)
1023 1400* 1478* 1608* 1246t 7053*
PGE1 (5)* and p2 (5)* had the same effect as
PGE2 while PGF2 , AVP and angiotensin were in-
effective. PGE2 did not inhibit Pm stimulation.
Glomerular cAMP content (4)* increased from 5.3 to
11,4 pmol/mg prot with PGE1 or E2 (P<O.005) and to
8.0 with PTH (<0.05). Pretreatment of rats (6)*
with indomethacin significantly decreased basal
without affecting maximal stimulated AC, suggest-
ing a physiological stimulatory role for PGE on
glomerular AC in vivo.
Our results with PTh confirm similar reports by
Sraer et al and Imbert et al. The findings support
the hypothesis that the effects of PTh and PGE2 on
glomerular function could be mediated by cAMP gen-
eration within the glomerulus itself.
*number of rats assayed. *P<O,00l tP<0.05
• CATION TRANSPORT BY THE CORTICAL COLLECTING
TUBULE (CCI) IN VITRO. RELATION TO URINARY
EXCRETION. C. J. Schwartz and M. B. Burg. LKEM,
NIH, Bethesda, Maryland.
The purpose was to determine how Na absorption
(JNa) and K secretion (JK) in vitro are influenced
by treatment of living rabbits. Urinary Na and K
were varied over a wide range in 8 different
groups by diuretics an.i/or changes from the control
(standard) diet. CCT from all rabbits were per-
fused undar identical conditions in vitro. At one
extrene (low K, high Na diet) JNa decreased to 50%
of control and JR to 26%; plasma aldosterone was
zero. At the other extreme (low Na diet plus
furosemide) JNa increased to 163% of control and
JK to 208%: plasma aldosterone was 18 times control.
Prclonged DOCA treatment similarly enhanced JNa
and JK, although urinary Na and K had returned to
control levels by the time of study (DOCA "escape").
In some other conditions, also, changes in cation
transport in vitro did not correlate with urinary
changes. Considering all 8 non—DOCA groups, JNa
and JR were saturating functions of plasma aldos—
terojie (r=.99 and .95). Conclusions: 1) Altered
cation balanca in the rabbit affected cation
transport by the CCT in vitro through a lasting
effect of endogenous minersiocorticoid. 2) Crtion
tr5nsport in the CCT did not correlate with urinary
excretion. Therefore, either transport by the CCT
is also affected by other factors in vivo, or
other tubule segments play a more important role
in control of urinary cation excretion under some
conditions.
CHARACTERIZATION OF DISTAL ACIDIFICATION DURING
ACUTE RESPIRATORY ALKALOSIS (ARA). JT Sehy' MK
Roseman JAL Arruda, and NA Kurtzmari (intr. by R
Hedger). University of Illinois, Chicago, Illinois.
ARA results in decreased urine-blood(U-B)pCO,
gradient in highly alkaline urine. This decrease in
U-BpCO9 has been interpreted as indicating dimin-
ished aistal H+ secretion. A decrease in U-BpCO9
under these conditions has been shown by us to P'e-
suit from either an acidification or concentrating
defect. In HCO loaded dogs (plasma HCO 34.7±4.9
mEq/l) ARA reslted in a decrease in U-pCO from
30±16 - 14±10 mmHg(p<O.02), an increase in bpH from
7.9l±O.O9-8.O9±O.14(p<O.Ol) & in no change in UHCO3
concentration. Administration of Tris(T) to these
dogs resulted in a return of U-BpCO to control
levels. In another group of HC0 loded dogs plasma
HC0 levels were decreased(23.lfl.70)during ARA in
ordr to diminish distal delivery of HCO.. ARA also
resulted in a decline in U-BpCO9 which rturned to
control levels with T administration. In dogs with
ARA & moderately alkaline urine(UpH 6.93±0.29) neu-
tral P0 infusion resulted in an increase in U—B
pCO2 frm 12±11.O-5O±23.O(p<0.O2) & UPOA from 4.7±
8. 0—51±23.0 imoles/l(p<0.O1); this respnse was
identical to that observed in normal dogs. In order
to determine whether or not ARA results in impaired
concentrating ability, free water reabsorption (Ic
H9O)was measured before & during ARA; ARA did not
i1pair TcH2O. These data demonstrate that ARA re-
sults in a decline in U-BpCO2 attributable to dim-
inished distal acidification & not a concentrating
defect. The mechanism of diminished acidification
during ARA appears to be secondary to increased
back diffusion of acid rather than an inability to
secrete H+ since U-B pCO is normal when adequate
amounts of buffer are present in the urine.
DOES INTRACELLULAR SODIUM REGULATE THE SODIUM
EFFLUX THROUGH THE MUCOSAL MEMBRANE OF FROG SKIN
EPITHELIUM? WinK K. Shum,* and George N. Fsnelli,
Jr. l1erck Institute for Therapeutic Research, West
Point, PA.
Recently, it has been shown that an increase in
intracellular sodium can make a fraction of sodium
translocating sites in the mucosal face of frog
skin disappear or become unavailable to either ex-
ternal sodium or amiloride (Cuthbert and Shum,
Nature 266:468—469, 1977). This report shows the
effect of amiloride on sodium efflux under condi-
tions where the serosal to mucosal sodium flux is
favored. Under usual conditions sodium transport
estimated as short—circuit current (SCC), is from
mucosal to serosal surfaces. The inhibitory action
of amiloride on sodium transport is seen only when
added to the mucosal solution. The affinity of
amiloride (Ka) is 4.82 x lO6Ml. After treatment
of the serosal surface with phospholipase C (50
ig/m1) for 1 hr followed by treatment with sodium—
free hypotonic solution (pH 7.6) for 1 hr, the
serosal bathing solution was replaced with normal
Ringer, while the mucosal solution was replaced
with sodium—free Ringer. Under these conditions
a negative SCC representing the flux from serosal
to mucosal fluid of 5.75 0.68 A/cm2 was obtained
and this current was inhibited by amiloride only
when added to the mucosal side, however, the Ks
in this instance was 4.44 x 1O2M1. Whether sodium
translocation through the mucosal surface after
treatment of the serosal surface occurs via the
same sites as under usual conditions is unknown.
Perhaps increased intracellular sodium modifies the
properties of the entry sites. Certainly the de-
crease in Ka would explain the reduction in amilo—
ride binding referred to above.
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RENAL RESPONSE TO ADEW'SINE IN THE CAT: VASOCON-
STRICTION OR VASODILA'LON AS A RESULT OF 0-ADREN-
ERGIC ACTIVITY. W.S. Spielman, H. Osswald*, G.R.
Marchand*, and F.G. Knox. Dept. Physiol. & Biophys,
Mayo Clinic, Rochester, MN.
Adenosine, a p:ent vasodilator in most vascular
beds, has been reported to be a vasoconstrictor
when infused into the renal artery of the dog and
rat. However, when adenosine was infused (3.3 x
10—7 moles/mm) intrarenally in six anesthetized
cats, renal blood flow increased from 10—80% over
control and returned to preinfusion levels upon
stopping the infusion. This decrease in renal re-
sistance was found to be dose related from 3.3 x
10—9 to 3.3 x l0 moles/mm. Since adenosine has
been reported to inhibit the release of norepineph-
rine from nerve terminals in the kidney, (Hedqvist
et al, Acta. Physiol. Scand. Suppl. 440,1976) we
tested the hypothesis that depression of ct-adren—
ergic mediated renal vasoconstriction by adenosine
may have caused the observed vasodilation. Cats
(n4) were given phenoxybenzamine (10 mg/kg, i.v.)
and allowed to stabilize before giving the intra—
renal infusion of adenosine. cz-adrenergic blockade
was verified by intrarenal injection of norepineph—
rifle. Phenoxybenzamine completely abolished the
adenosine induced vasodilation. Adenosine in the
presence of s—blockade produced a small decrease
(—10+3%) in renal blood flow and this vasocon-
striction was enhanced by prostaglendin inhibition.
In conclusion, these experiments support the hypo-
thesis that the adenosine induced decrease in
renal vascular resistance is by its action on nor—
epinephrine release. We suggest that the intrarenal
action of adenosine to cause vasodilation or vaso—
constriction is related to the state of s—adren—
ergic mediated vascular tone.
ANTINATRIFERIC FACTOR IN PLASMA DIALYSATES FROM VO-
LUME EXPANDED (E) AND HYDROPENIC (C) DOGS: EFFECT
ON SODIUM TRANSPORT IN TOAD URINARY BLADDER (TUB).
R. Sterns*, P. Feig and I. Singer. Univ. of Penna.
School of Med. and V.A. Hosp., Philadelphia, Pa.
The presence of an inhibitor of short-circuit
current (SCC) in E has previously been reported
(Buckalew, JCI 1970) but not confirmed (Levinsky,
AdvMetD,1974). The possibility of inhibition of the
effect of E by rising medium [K] due to K Con-
taining electrical bridges has been suggested as
explanation for the discrepancy.
Paired samples E and C from the same dog were
prepared by Buckalew, and studied in single—blind
fashion. TUB were mounted in Ussing double-chambers
to provide two matched quarter-bladders (QB). After
stabilization, the serosal baths of paired QBs were
replaced by either E or C. The data are presented
as the ratio of SCC 30 minutes after addition of E
or C to SCC before addition.
Dog
1
E
0.75±0.04
C
0.87±0.04
E/C
0.86
n
5 <.01
2 1.04±0.06 1.21±0.06 0.85 5 <.02
3 0.95±0.02 1.02±0.04 0.94 6 <.05
4 0.92±0.08 1.10±0.06 0.83 5 <.01
*Paired Student t test
Increasing the medium [K] from 3.5 to 7.0 mEq/L
did not alter the results.
We conclude that: 1) There is a small relative
inhibition of SCC by E when compared to C directly
in paired QBs (indistinguishable in this study from
a relative stimulation of SCC by C); 2) E was cor-
rectly identified in each of 4 coded paired samples;
3) This effect is not abolished by increased {K].
CONTROL OF K DISTRIBUTION KINETICS IN "ANURIC" HU-
MANS. R. Sterns*, P. Feig, M. Pring*and I. Singer.
Univ. of Penna. School of Medicine and V. A. Hosp.
Philadelphia, Pa.
Factors affecting K distribution across body
fluid compartments were studied 13 hrs post dialy-
sis in 5 virtually anuric chronic dialysis (CD) pa-
tients (pts). Analysis of plasma [K] (BK) during
and after a constant—rate infusion (0.3 mEq K/Kg/hr)
fit a closed 2-compartment 1st order kinetic model
(mean deviation = 0.07 mEq/L) with bidirectional
flux between extracellular fluid (ECF) and a virtu-
al volume (V):
ECF ki (mm-1 Vinfusion
(0.2 L/Kg) k2 (L/Kq)
V varied from 0.34 to 8.2 and k1 from 0.016 to
0.040 depending on experimental maneuvers.
When pre-infusion K (KO) was altered by chang-
ing total body K (TBK), k1 and V were inversely
correlated with KO (i.e., P1< rose more rapidly
with increasing PKO; Kendall's Tau p<0.02). Alka—
linization with ICO3— in 3 pts (pH 7.4÷7.5) in-
creased V. Plasma insulin levels did not rise in
these studies (n=16; 4 pts). In the one juvenile
diabetic studied (off insulin), k1 and V were simi-
lar to the other 4 pts when KO=34 mEq/L; but when
PKO=4.3 mEq/L, virtually no K left the ECF until
exogenous insulin was given.
We conclude that: 1) K distribution follows 1st
order kinetics in "anuric" pts. 2) In addition to
alkalinization, decreased TBK also enhances KF exit
from ECF. 3) This enhancement does not depend on
increased insulin release but a permissive role of
insulin is not ruled out.
• A PROPOSED BIOCHEMICAL MECHANISM OF PROSTAGLANDIN
E2 ANTAGONISM OF THE ACTION OF ANTIDIURETIC HOR-
MONE. V.G. Stygles* and J.B. Hook. Dept. of
Pharmacology, Michigan State Univ., East Lansing,
Michigan 48824.
The mechanism of the apparent antagonism of
the cellular action of antidiuretic hormone (ADH)
by prostaglandin E2 (PGE2) remains unclear.
Several studies have implied that an intact system
of cytoplasmic microtubules (MI) is required for
the increased water permesbility of the collecting
duct (CD) caused by ADH. In most systems MT aggre-
gation is blocked or reversed by Ca. These ex-
periments were designed to test the hypothesis that
PGE2 synthesized in the CD increases intracellular
CA thereby disaggregating MT and preventing ADH
action. Preparations of rabbit renal collecting
duct were prepared nonenzymatically. Uptake of
45Ca by CD was increased by endogenously synthe-
sized PGE2, exogenously administered PGE2 (2xlO4M)
and the stabilized analogue of POll2, U44069
(2x1O6M). Indomethacin pretreatment reduced
45Ca uptake. 86Rb uptake was unaffected by these
maneuvers. These data confirm the suggestion that
PGE2 may function as a Ca ionophore.
The effect of PGE2 and Ca on MT aggregation
was quantified in a model system employing the pro-
tozoan Actinosphaerium Echironi (AE). The fila—
mentous axopods of AE are composed of MT. AE is
impermeable to Ca but in the presence of Ca
ionophores (eg., A23187) Ca influx leads to
axopod shrinkage as MT disagregate. Similarly,
POE2 (lO5M) and 044069 (lOM) caused axopod
shrinkage, consistent with Ca influx and MT die—
aggregation. The data are consistent with the
hypotheeis that endogenous PGE2 agagonizes ADH by
increasing intracellular free Ca resulting in
subsequent MT disaggregation.
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• TUBULO-GLOMERULAR FEEDBACK (TGF) MEDIATED REDUCTION
IN NEPHRON FILTRATION RATE (sngfr) WITH BENZOLAMIDE
(B). B.J. Tucker, R.W. Steiner, L. Gushwa and R.C.
Blantz, Univ. of Calif. and VA Hospital, La Jolla,
Ca.
B, a carbonic anhydrase inhibitor which acts
primarily in the proximal tubule, should acutely
increase distal delivery in all nephrons and acti-
vate the TGF system. We have examined by micro-
puncture the effects of B (2 mg/kg/hr) in hydrope-
nic (H) Munich-Wistar rats upon 1) sngfr, 2) wheth-
er TGF mediates the decrease in sngfr and 3) the
specific efferent mechanisms leading to reduced
sngfr. Sngfr fell from 29.2±2.0 to 21.7±3.2 nl/min
(26%) (p<O.OO1) and kidney GFR fell 26% (p<O.O1)
suggesting that an acute proximal oil block did not
interrupt TGF. Absolute proximal reabsorption de-
creased from 15.5±1.2 to 7.3±1.2 (p<0.O1) ni/mm
but distal delivery remained constant after B
(13.9±1.1 vs. 14.2±2.2 ni/mm). When a long oil
block was placed in certain tubules in H, prevent-
ing the acute increase in distal delivery, sngfr
did not decrease after B in blocked tubules but did
fall in unblocked tubules (p<O.O1). Measurements
revealed filtration pressure equilibrium in H per-
sisted after B. Glomerular pressure (P5) (48±2 vs.
46±1 mm Hg) and the hydrostatic pressure gradient
(34±1 vs. 33±1 mm Hg) remained constant after B.
The decrease in sngfr was due entirely to reduced
nephron plasma flow (rpf) from 101±13 to 66±13 nh
mm (p<0.OO1) secondary to increased afferent and
efferent resistance. Conclusions: 1) B decreases
sngfr by acutely increasing distal delivery and
activating TGF; 2) the efferent limb of TGF system
was mediated solely by reductions in rpf and P6
remained constant; 3) data suggest that the TGF
system may autoregulate the rate of distal delivery.
EFFECTS OF BICARBONATE REABSORPTION ON THE ANa/tO2
OF THE PERFUSED RAT KIDNEY. George Ting*, Maureen
McTigue*, and Michael W. Weiner (Intro. by Roy H.
Maffly) Stanford Medical Service, VA Hospital,
Palo Alto, California.
To investigate the energy cost of renal Na
transport, oxygen consumption (QO2) and absolute
Na reabsorption (TNa) were measured during per-
fusion of rat kidneys. TNa was varied either by
adding ouabain (iO M) or by lowering the per-
fusion pressure and the ANa/O2 ratio was
calculated. The ANa/O2 ratio obtained from 17
experiments with lO- M ouabain was 24.3±1.8; the
Na/AO2 ratio obtained by lowering the perfusion
pressure was 44.6±8. Although the method used to
vary TNa appears to affect the ANa/AO2 ratio,
these ratios are similar to those reported for the
kidney invivo. Therefore, the perfused kidney
appears to be a useful model to investigate the
relationship of Na transport to metabolism. Pre-
vious work has suggested that the Na/02 ratio of
the kidney is higher than that of simple epithelia.
Rector has suggested that bicarbonate reabsorption
increases the efficiency of Na transport and may
be responsible for the higher ANa/AO2. To test
this hypothesis, the ANa/AO2 ratio was measured
(using ouabain) in the presence of lO— M aceta—
zolamide. Control ANa/AO2 was 28.0±1.7 (n=lO);
this was significantly reduced to 23.1±1.3 (n=1O)
by acetazolamide (p < 0.05). The results are con—
sistant with the hypothesis that bicarbonate
reabsorption may increase the efficiency of sodium
transport by the kidney.
• EVIDENCE THAT CYTOSOLIC CALCIUM PLAYS A
ROLE IN ACTION OF VASOPRESSIN. A. Taylor and
E. Eich' Dept. of Physiol., Cornell Univ. Med. Coil.
New York, N.Y.
The effect of vasopressin (VP), and of cAMP, on
water movement in the toad bladder is inhibited by quin-
idine, an inhibitor of mitochondrial Ca uptake. This
finding suggests that cytosolic (Ca) plays a role in the
action of the hormone (Taylor, 1975, Fed. Proc. 34:28.
To test this view we examined the effects in isolated
bladders of the Ca ionophores A23 187 and X537A. Both
of the ionophores slightly enhanced the basal rate of
water movement across the bladder, but inhibited the
response to VP and to cAMP in a dose-dependent man-
ner. Since cytosolic (Ca) may be regulated in part by
Na-Ca exchange across the plasma membrane, we
characterized the effects of reduction of serosal Na, and
removal of serosal K (procedures also expected to
raise cytosolic (Ca) (Blaustein, 1976, Physiologist
19:33)). Both procedures slightly enhanced basal water
movement, but inhibited the response to VP and to
cAMP. The degree of inhibition of the respons o
cAMP on reduction of serosal Na, and on removal of
serosal K, varied with the serosal Ca concentration: as
serosal Ca was lowered, inhibition of the response was
progressively reduced. The data are consistent with
the view that 1) changes in cytosolic (Ca) play a role
in the action of VP; 2) a Na-Ca exchange system exists
at the basolateral surface of toad bladder epithelial
cells. The findings may explain, in part, the VP-
resistance associated with hypercalcemia and hypokale—
mia.
STUDIES ON THE ADH—ANTAGONIST PROPERTIES OF PROSTA—
GLANDINS (PC). C. J. Taylor,* J. R. Schnieders*
and J. H. Ludens. Cardiovascular Diseases Research,
The Upjohn Co., Kalamazoo, Michigan.
Direct and indirect studies were conducted to
determine which of the various types of PG's antag-
onize ADH stimulation of osmotic water flow in the
urinary bladder of the toad. Transepithelial os-
motic water flow in isolated paired hemibladders
was measured gravimetrically. In direct studies,
PG's and ADH (3 mU/ml) were added simultaneously to
the serosal solution. The results are tabulated:
PC % of Control (Conc.)
PGE2 50* (1O6M); 70* (lOM)
15 keto POEZ 89 (1O6N)
13,14 dihydro POE2 58* (1O6M)
16,16 dimethyl POE2 31* (lO—6M); 49* (107M)
PGF2a 74* (l0—6M); 79* (l07M)
PGD2 89 (1O6M)
PCI2 (prostacyclin) 86 (1O6M);lO4 (10'M)
*Sig. Diff. from Control P <0.05.
Indirect studies were conducted with 9,ll—azo—
prosta—5,13-dienoic acid, an agent that inhibits
the conversion of the endoperoxide PGH2 to throm—
boxane A2 and PCI2 (prostacyclin) but does not in-
terrupt POE2, PGF2a or POD2 formation via the endo—
peroxide. The azo analog, l06M in the serosal
solution 120mm before ADH, had no effect on ADH
stimulation of water flow (99% of control) in con-
trast to indomethacin (2 x 105M) and ibuprofen
(105M) which potentiated the ADH—response (173 and
160% of the control respectively). The results of
these direct and indirect studies are not incon-
sistent with the concept that the "classical" PG's
(POE2 and PGF2a) and their metabolites are the
principal PG modulators of ADH stimulation of
osmotic water flow.
• MEMBRANE PROPERTIES OF RAT THIN LIMBS OF HENLE (FL):
FREEZE FRACTURE STUDIES. M. A. Venkatachalam and
M. J. Karnovsky*. Depth. of Pathology, Peter Bent
Brigham Hospitel and Harvard Med. School,Boston,MA.
Rat TL are of two types. In type I, epitheliel
cells interdigitate laterally and show abort zones
of mentrane fusion in their tight junctions; in
type II, cells do not interdigitate and tight junc-
tions are more extensive. The distribution of
types I and II lithe in rat TL (Kidney Int. 6:193,1974) is as follows. Descending thin liiths (OTL)
of short loops are type II. Upper portions of DTL
in long loops are type I, and the lower inner mad-
ullary portions type II. Ascending thin lists (ATL)
are type I. We now report the ultrastructure of
rat TL after freeze—fracture. The number of mem-
brane intercalated fibrils (corresponding to zones
of membrane fusion) in tight junctions were: short
loop OTL-3.75±O.09; long loop DTL (upper)-l; long
loop DTL (lower)—3.13±O.14; ATL—l.3±O.09. The
densities of membrane intercalated particles (80—
120 A diameter) within the plasma membranes of TL,
estimated by summation of particle density per eq.
m. on both protoplasmic (PT) and external (Er)
fracture faces were as follows. In luminal mem-
branes: short loop DTL-491; long loop DTL (upper)-
7690; long loop DTL (lower)—947; ATL—835. In
basal-lateral mentranes: short loop DTL-561; long
loop DTL (upper)-6706; long loop DTL (lower)-9lB;
ATL-2067. The data indicate that 1) significant
differences exist among tight junctions of defined
TL segments, and 2) the plasma membranes of the
upper, outer medullary portions of long loop DTL
have unique properties not found in other TL seg-
menta. The functional correlations of these mem-
brane characteristics of TL are unknown, and need
to be determined.
CHARACTERISTICS OF CLUTAMINE METABOLISM BY RAT
KIDNEY TUBULES: A CARBON AND NITROGEN BALANCE.
Patrick Vinay, Guy Lemieux and André Gougoux*. Re-
nal Laboratory, Hdtel—Dieu Hospital and Dept. of
Medicine, Univ. of Montreal, Montreal, Quebec.
The metabolism of glutamine by a suspension of
rat kidney tubules was studied in vitro. The in-
fluence of duration of incubation, glutamine con-
centration and metabolic state of the donor animals
was investigated. The relative importance of glu-
cose syntheaia, aminoacid production, and oxidation
to CO2 waa eatimated by drawing a complete balance
of the nitrogena and carbons of the extracted gb—
tamine. It waa found that the initial (first 15
minutes) rate of glutamine utilization is signifi-
cantly greater than the subsequent rate due to an
initial but transient accumulation of glutamate.
Glucoae production constitutes the major fate for
glutamine up to 60 mi No net oxidation of gluta—
mine could be detected with 1 aM glutamine during
the first 30 minutes. However, with prolonged in-
cubation, glutsmine oxidation becomes significant
(16% at 120 mm). The metabolic fate of glutsmine
differs when 5 or 10 mM are presented to the tubu—
lee glutamate production and oxidation to CO2 be-
coming more important. Metabolic acidosis or 48 hr
fast imcreaee glutamine extraction and enhance its
utilizstion towards glucose synthesis while they
depress glutamate accumulation and oxidation to
CO2. Metabolic alkalosis has the opposite effect.
It is concluded that the metabolism of glutamine in
vitro is dependent on the conditions of study and
that total oxidation to CO2 is not a major fate for
glutamine metabolism at physiological concentration
and is not enhanced by acidosis in the rat kidney
in vitro.
ANALYSIS OF STANDING DROPLETS R. Warner* and C.
Lachene, Harvard Medical School, Boston, Mace.
A model describing solute and solvent movement
in proximal tubule standing droplet experiments
was derived from basic principles. The model im-
plies that a major reabeorptive force is the solute
asymmetry in the presence of isoemotic reabsorp-
tion. The limiting gradient for an ion depends on
the permeability of the poorly permeant solute; a
limiting gradient could be obtained in the absence
of active transport. The contribution of convec-
tion coupling to solute flow is small. Evaluation
of the model using literature vsluee gave theoret-
ical curves that agree remarkably well with our
independently obtained experimental data for drop-
let volume, raffinose and salt concentrations using
both isoamotic raffinoae and "equilibrium" solu—
tiona. By manipulation of parameters within the
physiological range, reabsorption due to solute
asymmetry alone could fit the experimental data
for droplet volume and raffinose concentration,but
other solute reabaorptive forces, called "non—
diffusional", are required to quantitatively ac-
count for droplet salt concentration. Based on an
evaluation from the experimental data,if the poorly
permeant solute were impermeant,the limiting salt
concentration would be 119 mM, and a volume 5.5 x
the initial volume would be maintained. In free
flow with late proximal tubule conditions, "non—
diffueional" transport would account for less than
18% of fluid reabsorption. Two major concluaiona
of this study are: 1) limiting concentration grad-
ients from etanding droplet experiments are strongly
influenced by the slowly permeant aolute and need
not indicate active reabsorption; 2) the theoretical
model accurately deacribea standing droplet exper-
iments and can explore proximal tubule function.
• CO PERMEABILITY OF THE RABBIT PROXIMAL STRAIGHT
TUBULE. David G. Marnock and Floyd C. Rector, Jr.
Univ. of Calif., San Francisco, San Francisco, Cal.
Experiments were done to determine if there is
any restraint on the transepithelial diffusion of
CO2 across rabbit proximal straight tubules. Iso-
lated tubules were perfused with an isotonic salt
solution containing either 0.5 or 5 mM Na2HPO4, and
free of CO2 and bicarbonate. They were bathed in a
serum-like solution at 38°C. The bath pCO2 was
maintained at 37.4 3 mm Hg using a recirculating
bath. The total CO2 of perfusates was measured
with microcalorimetry (Picapnotherm) and the equi-
librium pH with glass aspiration microelectrodes.
The initial perfusates were free of total CO2
and had a pH of 7.2. In the collected perfusates
the total CO2 was between 1 and 2.5 mM even at flow
rates as fast as 250 nl/mmmin. Thus, at rapid per-
fusion rates, the net flux of total CO2 into the
lumen was 250 to 625 pmol/mmmin. The pCO2 of the
collected perfusates, calculated from the pH and
total CO2 measurements, was 20.2 1.4 mm Hg (n=14).
There was an increase in the net flux of total CO2
when the phosphate concentration of the luminal per-
fusate was raised from 0.5 to 5 mM. This effect is
consistent with the generation of bicarbonate in the
lumen from CO2 that has diffused across the tubule.
Hence, we assume that the net flux of total CO2
represents the transepithelial diffusion of C02,
rather than bicarbonate permeation or metabolic CO2
production. The net flux divided by the log mean
CO2 concentration gradient (0.87± 0.03 ntl) gives an
estimate of the transepithelial CO2 pereabi1ity.
This estimate is greater than 800 x l0°cm/sec,
similar to the rate of diffusion ofC&2 through water.
We conclude that the isolated proximal straight
tubule represents only an aqueous barrier to the
transepithelial diffusion of C02.
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• RENAL TUBULAR TRANSPORT OF ORGANIC ACIDS: STUDIES
WITH OXALATE AND PAH. Edward 3. Weinman, Seymour
3. Frankfurt, and Thomas F. Knight. VA Hospital
and Baylor College of Medicine, Houston, Texas.
The renal transport of the organic acids oxa—
late and PAH was examined by free-flow micropunc-
ture, microinjection and droplet precession tech-
niques in the rat. The fractional excretion of
1C-oxalate from the early proximal tubule (EPT)
averaged 120.1±4.4%, indicating net secretion.
Fractional excretion from the late proximal tubule
(LPT) (124.6±6.1%), distal tubule (DCT) (120,9±
2.9%) and final urine (U) (l26.2±2.g%) were not
significantly different from that of the EPT. Re-
covery in the final urine of oxalate microinjected
into the EPT was 85±3%, while 101±2% was recovered
after LPT microinjections. Precession studies
confirmed a secretory flux for oxalate. The pat-
tern of fractional excretion of PAH (EPT, 88.7±
3.7%; LPT, 114.9±4.5%; DCT, 164.5±8.4%; and U,
161.2±5.5%) differed from that of oxalate. The
infusion of probenecid markedly inhibited PAH se-
cretion but was without effect on oxalate trans-
port.
These studies suggest that oxalate is secreted
in the early proximal tubule, undergoes bidirec-
tional transport in the mid-portion of the proxi-
mal tubule, but is not transported in nephron
sites distal to the proximal tubule. In contrast
to oxalate, PAH is secreted in the LPT and, in
large measure, at a nephron site between the LPT
and DCT, presumably the pars rectae. Probenecid
inhibited PAH secretion but was without effect on
oxalate. These differences suggest a unique se-
cretory site for oxalate and indicate that the
early proximal tubule is important in the renal
transport of some organic acids.
• DETERMINANTS OF RAT RENAL CORTICAL FERITUBULAR
ENVIRONMENT. S.W. Weinstein, J. Szyjewicz*, and
R. Klose*, Montefiore Hospital & Medical Center,
Department of Medicine, Bronx, New York.
Previous studies show that the superficial prox-
imal convoluted tubule (FCT) folds upon itself so
the earliest and latest convolutions and the effer—
ent vessel of a given nephron are closely approxi-
mated, and the first half of a given PCT is in
close contact with the last half throughout its
length. Thus reabsorbate from the first half of the
PCT might be added to a given portion of the pen—
tubular capillary network in equal proportions to
that from the second half. Previous data show
efferent vessel plasma (EVF) contains reabsorbate
entirely proximal tubular, at least partly from
early PCT. The current studies were designed to
determine whether mixed early—late proximal reab—
sorbate is added to EVP as predicted by the tubu-
lar—vascular pattern. a Methyl—glucoside (aMG),
nonmetabolizeable and transported like glucose,
was used. Random proximal tubular collections show-
ed aMG 90% reabsorbed in the first half of the PCT.
Fluid in the second half was aMC free. EVP samples
were then obtained for inulin, aMG and single
nephron filtration fraction (SNFF) analyses in the
same plasma. Based upon the inulin and SNFF, per-
cent single nephron filtered volume added to EVP
was 23%. Based upon the ctMG and inulin, a mixed re—
absorbate, 60% from the first and 40% from the last
half of the PCT, was added to EVP. We infer from
this and the folded nephron configuration described
above that this occurs along the entire FCT, es-
tablishing a homogeneous superficial cortical pen—
tubular environment significantly different from
that in peripheral plasma.
RENAL VASODILATATION IN RESPONSE TO LOCAL RENAL
HYPOXIA AND ANTAGONISM WITN INDOMETHACIN. Douglas
N. Weismann,* Robert J. Roberts,* and Narold E.
Williamson, Univ. of Iowa, Depts. of Pediatrics
and Pharmacology, Iowa City, Iowa.
We previously showed that systemic hypoxia in-
duced an increase in renal blood flow, arterial
blood pressure and urine volume which was suppres-
sed by indomethacin (Pediatr. Res. 10:445, 1976).
Furthermore, renal prostaglandin E efflux decreas-
ed during hypoxia (unpublished observations). To
further delineate the mechanism of these responses,
canine renal function was studied during acute, lo-
cal renal hypoxia before and after inhibition of
prostaglandin synthesis with indomethacin. Five
pentobarbital anesthetized dogs were artificially
ventilated and local renal hypoxia was induced by
means of an extracorporeal blood oxygen desatura—
ting circuit with blood pumped at a constant rate
to the intact renal artery of the kidney in situ.
Nypoxia (p02 36 mmHg) resulted in significantly
decreased perfusion pressure (147 mmHg to 127 mmHg,
p<O.02) reflecting decreased renal vascular resis-
tance. Systemic arterial blood pressure remained
unchanged during hypoxia (85 mmhg to 74 mmMg, p>
0.1) as did local renal arterial pH (7.44 to 7.43)
and pCO2 (29 mmMg to 31 mmHg). Systemic arterial
pH, PO2 and pCO2 did not change significantly dur-
ing local renal hypoxia. Renal vasodilatation in
response to hypoxia was suppressed after indometh—
acm treatment (5 mg/kg, intravenóusly) with per-
fusion pressure actuslly tending to increase dur-
ing hypoxia (183 mmHg to 197 mmHg). Hypoxia may
induce renal vascular dilatation by local action
of hypoxemia on renal vasculature to stimulate
synthesis/release of a prostaglandin—like vaso—
dilator other than prostaglandin E.
EFFECT OF WATER DIUREBIS TN VOLUME EXPANSION
NATRIURESIS. Fred Weisser,O.HernfndezLlamms5,E.
Tapia5,F.J.Chessal5,J.C.Fefla and J.Herrera-Acosta.
Instituto Nacional de la Nutrici6n, Mexico City,
N8xico.
The natriuresis of acute saline expansion (ABE) was
studied in rats during hydropenia (A) and water
diuresia (B). The experiments were designed to show
the effects of diluting medullary tonicity on the
natriuresis induced by similar degress of ABE, 10 %
body weight. Clearance periods were obtained:
Control (C),during expansion (DE) and postexpansion
(FE). Bladder urine was taken prior to surgery (PB)
Results are summarized in the following table:
Cm
al/mm
Uosm
mOsm/l
UNaV
,uEq/min
FEga
%
C FE PB C FE C DE FE C FE
1.06 2.10 2565 l39 772 0.09 14.2 8.2 .06 2.8
A09 +123 +.14
Bl.62 2.66 765 1269 369 0.21 17.3 19.6 .07 5.2
+.ll i-.13 +109 + 82 + 27 +.05 +1.6 +1.5 +.02 +,5
These studies demonstrate that natriuresis
following ABE was greater in B than in A animals.
The initial body weight loss in both groups was
similar and had no influence on the natriuresis of
ABE. There was a clear inverse correlation with
UOsm and PRaY. Thus, medullary hypotonicity
increases sodium excretion during ABE probably due
to an increase in medullary blood flow, increase
intratubular flow and decrease NaC1 concentration
reaching the ascending limb, limiting NaC1
reabsorption.
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• HYDRAULIC CONDUCTIVITY OF RABBIT PROXIMAL TUBULES
MEASURED IN VITRO USING HYDROSTATIC PRESSURE
Larry W. Vellin and Dan 3. Welling, Medical
Research Service, VA Hospital, Kansas City, Mo.,
and Dept. of Pathology, Univ. of Kansas Med. Ctr.,
Kansas City, Kansas
The relationship between transmural hydrostatic
pressure difference and transmural volume flow in
isolated proximal convoluted tubules (PCT) and
proximal straight tubules (PST) was measured by a
new direct technique. Hydraulic conductivity,
LpA/mm tubule length, is 1.9 x 102 and 0.8 x 10—2
nl/min.mm.cm H20 lb PCT and PST, respectively.
LpAfmm remained constant when peritubular protein
concentration was changed and thus is independent
of the known effects of peritubular protein on
absorption rate. Lp is calculated using various
normalizations for the area A/mm across which flow
might occur under the influence of hydrostatic
pressure. If all flow occurs by a transcellular
route across brush border and lateral cell walls
and if those walls are in series and have areas of
2.9 x 10—2 cm2/mm PCT and 1.2 x 10—2 cm2/mm PST as
reported previously by us, Lp for the single
membrane providing greatest resistance is less
than 2.2 x 10—8 cm/sec.cm 1120 in both segments and
is comparable to that of erythrocyte cell membrane.
If all flow occurs by a paracellular route through
tight junctions of height 3 x 10—6 cm and generous
cross—sectional area of 1.8 x 10—6 cm2/nim PCT and
1.2 x 10—6 cm2/msn PST, Lp is 1.1 x 10" to
1.8 x 10" cm/sec.cm HO and is comparable to that
of a Poiseuille conductor of tight junction dimen-
sions. The data thus are consistent with either a
transcellular or a paracellular route for passive
water flow in the rabbit proximal renal tubule.
GFR, RPF AND SODIUM EXCRETION IN NORMAL, WKY AND
SHR RATS. V. D. Wiebeihaus, G. F. Sosnowski,*
W. Mann, L. Sulat* and F. Brennan.* Smith Kline
& French Labs., Philadelphia, Pennsylvania.
A recently developed rat renal clearance method
(F. 1. Brennan et al., accepted for publication,
Br. J. Pharm. and Pharmacol.) was used to inves-
tigate the renal physiology of the spontaneously
hypertensive rat.
Glomerular filtration rate (GFR), renal plasma
flow (RPF) and Na excretion were determined in
normal Charles River (CR), normotensive Wistar
Kyoto (WKY) and Taconic Farms spontaneously hyper-
tensive (SHR) rats. Results for the average of
seven 20 minute clearance periods are as follows:
Urine Vol. ml/min/lOO g % Excreted
n ml/min GFR RPF Na F/F
9 CR .O23±.003 .92±.O7 2.54±.17 .06±.03 .37
10 WKY .027±.OOl .92±.03 2.82±.20 .04±.02 .37
10 SHR .027±.OO2 .83±.08 l.76±.19* .08±.02 •47*
*sjg (p = <.01) compared with WKY Controls
Urine volume was almost the same in each rat
preparation. There was a slight reduction in GFR
but a more pronounced lowering of RPF in the SHR
rats compared with the normotensive Wistar counter-
part. This resulted in a significant elevation
(.37 vs .47) of the filtration fraction (F/F).
There was no increased Na excretion in the SHR rat
compared with either the normotensive CR or WKY
strain.
In SHR rats dopamine at 3.0 ig/kg/min increased
RPF 29% (p = < .001) without a significant increase
(10%) in GFR. This increase in RPF was signifi-
cantly reduced (p =< .05) to 19% by 50 ug/kg/min
of bulbocapnine. Renal function in the SHR re-
sembles changes frequently seen in hypertensive
states in man.
RENAL TUBULAR HANDLING OF 3H-NOREPINEPHRINE IN RAB-
BITS. L.R. Mu-us and D.P. Henry*. Ind. Univ.
Sch. Med., Dept. Pharmacol. & Med., & Lilly Res.
Labs, Indianapolis, Indiana
Little is known of the renal tubular handling of
norepinephrine in mammals. In this study, tubular
reabsorption and secretion of 3H—norepinephrine(3H—NE) (sp. act. 25 mCi/mM) were studied in anes-
thetized, mannitol—diuretic rabbits by tubular mi-
croinjection and renal surface application tech-
niques. In 3 male rabbits, 3H-NE and 14C-inulin
(l'tC...In) were microinjected (10 nl) into early su-
perficial proximal tubules of the left experimental(E) kidney. Radioactivity was counted in serially
collected E kidney urine. In 8 rabbits, a saline
droplet (5 l) with 3H-NE and 14C—In was placed on
the decapsulated E kidney. Bilateral urine was
collected serially each mm for 20 mm and radio-
activity was determined. In the microinjection ex-
periment, mean % recovery of '4C-In was 100.7
1.7%, whereas that of 3H-NE was 91.1 +1.7% (0.1 >
0.5). In the second experiment, the ratio,
H/l4C, in the applied droplet was 5.89 + 2.04.
The peak 3H/14C in E kidney urine was 25.6 + 10.4,
significantly greater than the ratio in the applied
droplet (p < 0.05). The peak ratio (3H/l4C) in
control kidney (C) urine was significantly less
than that in the applied droplet (1.64 0.75, p <
0.05). Mean % recovery of 3H and 14C from E kid-
neys was 27.3 + 2.2% 3H and 15.0 + 1.7% 14C; that
from C kidneys was 5.6 + 0.8% 3H and 15.3 + 1.9
l4C The data indicate no clear evidence of tubu-
lar reabsorption of NE, the marginal reduction of %
3H—NE recovery may reflect losses to other than tu-
bular reabsorption. Clearly, however, there
occurred marked influx of 3H—NE into tubular fluid
(as free NE or metabolite).
SATURATION OF SODIUM ENTRY ACROSS THE APICAL
CELL MEMBRANE DOES NOT OCCUR IN THE TOAD
BLADDER AND SKIN. T.W. Ziegler and L.S. Olsen*.
Dept. Med. VA Hosp. & Univ. Calif., San Diego, CA.
The traditional model for Na transport postulates a rate—
limiting passive permeability barrier for Na at the apical
cell membrane. Saturation of transepithelial Na transport
occurs at mucosal (M) (Na) of 60mM or slightly higher.
We have re—examined saturation of Na transport bycontin—
uous monitoring of the short—circuit current (SCC) in toad
bladder and skin. Epithelia were mounted in chambers with
four identical pieces of tissue from one animal. The 5cr—
osal media were standard amphibian Ringers Solution with
(Na)1 13mM. M sides were bathed with Ringers solutions
with (Na)=17, 52, 77 or 113mM, lower Na solutions were
hypotonic. After 1 hr of monitoring SCC M (Na) was
increased by 20 mM in each case by the addition of 40,&jl
of 2M NaCI. In all cases there was a 10—15 mm stimula-
tion of SCC regardless of the previous (Na). As a control,
equiosmolar increments of KCI were utilized in parallel
experiments with a decline in SCC. Subsequent increment
of M (Na) by 20mM while KCI was still present again
stimulated 5CC. In ADH—treated tissue, sudden increment
of the M (Na) by 20mM caused stimulation of SCC for
about 5 mm in all cases. We conclude that sudden incre-
ment of M (Na) can increase 5CC for a period of 5 to 15
mm whether the initial M (Na) was 17, 52, 77 or 113mM.
This occurs at basal conditions and after ADH. These
results can best be explained by postulation of a trans-
ported pool of Na in the lateral intercellular space
beyond the active pump step which regulates the Na pump
in a fashion opposite to that of the traditional 'sodium
transport pool".
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• ADRENAL STEROIDS ENHANCE VASOPRESS IN—STIMULATED
WATER FLOW IN THE TOAD BLADDER BY INHIBITING PROS—
TAGLANDIN E BIOSYNTHESIS. R.H. Zusman, H.R.
Keiser*, and J.S. Handler, NHLBI, Bethesda, Md.
Incubation of the toad urinary bladder with
adrenal steroids is known to enhance vasopressin
(VP)—stimulated water flow (J). Exogenous pros—
taglandin E (PGE) is known to inhibit VP—stimu-
lated J. Recent studies with the toad bladder
have shown that VP increases the rate of synthesis
of PGE which inhibits VP—stimulated J . Aldoster—
one, 100 nN, inhibited VP (0.8 mU/ml)stimulated
PGE biosynthesis from 10.8±0.4 to 3.8±0.1 pico—
moles/min/hemibladder (p<O.OO1) and enhanced VP
(0.8 mU/ml)—stimulated 3v from 3.3±0.8 to 16.4±2.3
mg/min/hemibladder (p<O.Ol) compared to steroid—
depleted tissue. The concentrations of aldosterone
producing half—maximal inhibition of VP—stimulated
PGE biosynthesis and half—maximal enhancement of
VP—stimulated 3v were 5 nM, and 9 nN, respectively.
In studies with radiolabeled arachidonic acid (AA)
a precursor of PGE, adrenal steroids were found
to decrease the release of AA from cell lipids, and
thus diminish PGE biosynthesis. Spironolactone,
10 pM, alone had no effect on VP—stimulated or
PGE biosynthesis but completely blocked the ef-
fects of 10 aM aldosterone. It is concluded that
the ethancement of VP—stimulated J, by adrenal
steroid hormones is the result of the inhibition of
PGE biosynthesis, as well as the previously re-
ported inhibition of cyclic nucleotide phosphodies—
terase. The relative activities of analogs of ad-
renal steroids in enhancing VP—stimulated v and
decreasing VP—stimulated PGE biosynthesis were
triamcinolone > dexamethasone > aldosterone. Thus
it is likely that the effect is related to the glu—
cocorticoid activity of the frr.i.-
TRANSPLANTATION
GASTRP—INTESTIN4L CONPLICATIONS OF PENAL TRANS-
PLANTATION. S. Archibald*, 0. Jirsch, P.P. Bear,
Univ. of Toronto, Toronto, Canada.
In 99 consecutive cadaveric renal transplants
followed for 2—96 months, 30 nastro-intestinal
complications develooed in 21 patients. These
included: bleeding peotic ulcer (6), non—bleeding
peptic ulcer (5), post-operative peotic ulcer
re-hemorrhage (2 of 2 cases), small bowel obstruct-
ion (3), ischemic colitis (3), breakdown of surg-
içal gut anastorioses (4 of 8 anastomoses) leading
to non—healing large or small bowel fistulae (3),
perfo:ation of colon (2), ischemic small bowel
perforation (1), bleeding esophagitis (1), bleed-
ing aastritis (1), colonic pseudo-obstruction (1),
acute appendicitis (1) and acute cholecystitis (1).
H-2 receptor antaoonist therapy of peptic ulcer
disease was unsuccessful in 1 of 5 cases. Complic-
ations most often occurred in the 6 week post-
transplant period and were not related to age, sex,
blood group, total time on dialysis, cigarette or
alcohol use, tissue match, freciuency of rejection,
total steroid dosane. Death or graft loss occurred
in 38% of the group studied.
Serious gastro—intestinal complications occur
freouertly in renal transplant recipients. Pre-
operative evaluation of such patients for gastro-
intestinal disease is essential. Peptic ulcer
disease is the most common complication, and al—
thounh H-2 receptor antagonist therapy may fail,
conservative therapy is indicated, as post-operat-
ive re-bleeding is freguent and as the risk of
non—healing of suroical gut anastomoses is hioh
(507). In the manaciement of ischemic colitis,
early surgical intervention and colostomy
formation may be lifesaving.
• EFFECT OF HLA TYPING ON SUCCESS OF CADAVER
GRAFTS: RESULTS FROMA SINGLE INSTITUTION
USING ALG. Nancy L. Ascher*, David S. Fryd*,
Richard L. Simmons and John S. Najarian. Dept.Surgery,
Univ. of Minnesota, Minneapolis, Minnesota.
178 consecutive cadaver kidney recipients between
1/68 and 8/75 form the basis of a prospective multifactori—
al analysis of the effect of HLA typing. All patients have
been followed at least 2 years. Absolute patient survival
(PS) and graft function (GF) at 2 years for the entire group
(diabetics and nondiabetics) are 80% PS and 70% GF.
Elimination of the diabetic population leaves an 82% PS
and 75%GF. The beneficial effects of good HLA matching
(> 2 HLA identities) is particularly striking among the non—
diabetic population with on 87%GF and 92%PS. Age is
an important variable with older (>40 yrs) patients having
significantly (p < 0.05) worse results than younger patients
(71% vs 86%PS; 59% vs 79%GF). Nonetheless, in both
age groups better HLA matching improves results (p <0.05)
(<4Oyrs, >2HLAvsO—1HLA=95%vs83%PSand9l%vs
74%GF; >T0 yrs, > 2HLA vs 0—1HLA 95% vs 62%PS and
85% vs 50%GF). High dose ALG (>25mg/kg) has no ef-
fect on poorly matched GF (>2smg7kg = 63%; 11—25mg/kg
= 65%) and a definitely positive effect on well matched
cadaver GF (>25mg/kg = 96%; 11—25mg/kg = 75%). Sex
is not an important variable and well matched patients of
both sexes do better than their poorly matched counter-
parts. For diabetic patients, HLA matches appear to have
minimal effect. The better results with HLA matching
holds up with time. For example, at 4 years .2 matched
recipients have 85% PS and 80% GF compared with
64% PS and 56% GF (p<O.5).
• 93 HLA IDENTICAL SIBLING TRANSPLANTS. Nancy L.
Ascher Richard 1. Simmons,E.bne VanHook and Jo1n s.
Najarian, Univ. of Minnesota, Minneapolis, Minnesota.
Renal transplantation among HLA identical siblings (A
match) is not always successful. Analysis of a large popu-
lation at a single institution can define risk of long—term
immunosuppression; influence of weaker, nonserological ly
determined loci; and specific high risk groups. 93 A match
siblings were transplanted since 1968 with 12—100 month
followup. 4 year actuarial patient survival (PS) is 90.2%
and graft function (GF) is 84.9%. Nondiabetics fared
better than diabetics (95% vs. 78% PS; 88.5% vs. 78%
GF). Women did better than men (100% vs 85.4% PS;
97% vs. 79% GF). Women younger than 40 did better
than younger men (100% vs. 70.8% PS and GF) and non—
diabetic women better than nondiabetic men (100% vs.
92.1% PS; 95.7% vs. 84.2% GF). 4 grafts were lost to
rejection (4—80 months): I patient had a positive mixed
lymphocyte test; the others had presumed minor loci in—
compatibilities. High ALG dose (>25mg/kg) did not
favorably effect prognosis. Nondiabetic deaths (3) were
due to cytomegalovirus in 2 with normal renal function and
the 3rd after a 2nd transplant. 4 additional nondiabetics
who lost their grafts were retransplanted; 3 are well with
2nd grafts and the 4th has returned to dialysis. Diabetic
deaths (7) were due to sepsis in 4 (following 2nd transplant
in 2), myocardial infarct in 2 (with normal renal function)
and uremia in 1(following 2nd transplant). Young diabetic
males show particularly poor results (62.5% PS and GF).
The contribution of immunosuppression to atherosclerosis
and susceptibility to infection may necessitate lower dose
steroids in this high risk group.
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HUMAN KIDNEY PRESERVATION FOR 10 TO 44½ HOURS
WITH FLUSHING AND GOLD STORAGE. John N. Barry*
and William N. Bennett. Univ. of Oregon Health
Sciences Ctr., Portland, Oregon.
Simple flushing and cold storage of human cad-
aver kidneys for transplantation has not been
accepted for periods beyond 16 to 24 hours. Ca-
nine kidneys removed without warm ischemia and
preserved by either pulsatile machine perfusion
or flushing with Collins' G2 solution followed by
cold storage have been demonstrated to have imme-
diate, sustained equivalent function after 48
hours of preservation.
A prospective study of 20 primary kidney trans-
plants from cadavers into recipients with less
than 50% preformed cytotoxic antibodies was per-
formed to evaluate the efficacy of Collins' C2
solution and cold storage for human kidney preser-
vation. All kidneys were removed in 1 state and
transplanted by 1 team at 1 institution. Warm
ischemia time was under 10 minutes in all cases.
Cold ischemis times ranged from 10 to 44½ hours.
Fifteen of the kidneys were stored for over 16
hours, 7 for over 24 hours and 3 for over 30
hours. Six of the recipients had oliguric renal
failure requiring dialysis in the first week after
transplant. The 1 month graft survival was 90%
and 85% of the patients had serum creatinine val-
ues of 1.9 mg.% or less within the first post—
transplant month. All 3 kidneys stored for 30 to
44½ hours had 1 month function and serum creati—
nines of 1.9 mg.% or less during the first month.
Simple flushing with Collins' C2 solution and
cold storage for up to 44½ hours is safe and cli-
nically sound for human kidneys removed from
beating heart csdavera.
ACCELERATED MORTALITY FROM IMMUNE COMPLEX GLONERU-
LONEPHRITIS (ICG) IN UNILATERALLY NEPHRECTONIEED
(UNx) NZB/NZW MICE. Beyer, N.M., Steinberg, A.D.*,
Nicastri, A.D. and Friedman, E.A. Departments of
Medicine and Pathology, Downstate Medical Center,
Brooklyn, N.Y. and Arthritis a Rheumatiam Branch,
N.I.H., Bethesda, Nd.
Male NZa/NZw mice (HIM strain) known to develop
progreasive immune complex renal disease causing
death in uremia were subjected to UNx at 3 months
of age and compared with sham operated controls.
Life expectancy for untreated male NIB/NEW mice is
approximately 18 months (range 11 to 20 months).
No mice died earlier than 7 months of age.
At 12 months of age only 5 of 21 (24%) UNx mice
aurvivad while 16 of 19 (85%) sham operated con-
trols were alive (p<.Dl). For each period compared
UNx mice had worse ia as judged by light, immuno-
fluorescence and electron microscopy. Glomerular
histologic changes were denoted as normal, focal
or diffuse, characterized by predominantly prolif-
erative, proliferative + aclerosing or sclsroaing
patterns. Immunofluorescence was confined to
either the mesangial area, the glomerular capil—
lary wall or present in both locations. Deapite
the more severe glomerulopathy UNx mice did not
evince an increase in circulating DNA antibodies.
Higher blood urea nitrogen levela were found at
each interval in UNx mice than in binephric con-
trols.
We have found thia model of reproducibly lethal
immunogenic renal failure to be influenced by the
total amount of renal tiasue. It may be inferred
that human living renal donors will be subjected
to enhanced functional deterioration should an im-
munologic kidney diaaaae (i.e. glomerulonephritis
or systemic lupus erythematosus) be contracted.
• STABILITY OF RENAL TRANSPLA}TT FUNCTION ON ALTERNATE
DAY STEROID THERAPY. R.V. Breitenfield,* L.A.
Hebert, J. Lamann, Jr., W.F. Piering, H.N. Kauffman
D. Sampson, and J. Kslfbleisch*. Departments of
Medicine and Surgery, The Medical College of
Wisconsin, Milwaukee, Wisconsin.
From Jan 1968 to Aug 1975 we performed 174 renal
tranaplanta (Tx). 53 patients achieved normal to
nesrly normal Tx function [mean serum creatinine
= l.4±O.4SDmg/lOO ml] on maintenance immuno-
suppressive therapy and then were changed from da-
ily to alternate day (QOD) steroid (5) therapy. To
assess stability of Tx function in each patient we
analyzed a plot of 1/Scr vs time. l!Scr is propor-
tional to the Ccr when creatinine production is
stable. This plot thus reflecta changes in GFR
with time. Statistical testing of the individual
plots showed that after Tx function (and creatinine
excretion) had stabilized in the early post—trans-
plant period, changes in GFR, if any, occurred in
a linear fashion. Thus, to aaaess stability of GFR
in each patient we calculated the slope of l/Scr
vs time. Mean follow—up was 1572 100 SE days,
with 683 37 days on QOD S. 5cr was measured at
least monthly. The patients were maintained on
QOD S unless escape (E = increase in 5cr > 0.4mg!
100 ml) occurred. E occurred in 11 of 53 patients.
However, in 9 of the 11 E, the Scr stabilized when
the patients were returned to daily 5. 42 of 53
have stable Tx function on QOD S (mean slope = 1.2
4.7 %change in GFR/yr: NS from 0). Only 2 of the
42 have slopes significantly less than 0. We con-
clude: in Tx patients selected as above, statisti-
cal testing to discern GFR trends on long term QOD
S indicates stability of GFR in the great majority.
Most of those who do escape on QOD S can be expec-
ted to stabilize when returned to daily S.
DETECTION OF RENAL TRANSPLANT COMPLICATIONS WITH
Tc—99m DTPA., Robert W. Burt/C Edwin J. Smith,
Ronald Fib," (intr. by Stuart A. Kleit). Indiana
Univ. Med. Ctr, and Vet. Admin. Hospital, Depts.
Nuclear Med., Med. and Surgery, Indianapolis, IN
Ninety—five renal transplant recipients were
evaluated with 677 examinations using Tc—99m DTPA.
Sequential 2 second images were obtained following
administration of 10 to 20 mCi of DTPA for 50 sec-
onds and then 500K images intervals for 20 mm.
Although we found it difficult to differentiate
between ATN and rejection, other readily diagnosed
complications were divided into, (1) vascular com-
promise, (2) intra—renal, (3) extra—renal, and (4)
urinary drainage abnormalities. Vascular compro-
mise was easily demonstrated but differentiation
between arterial and venous obstruction could not
be accurately made. Four renal infarctions, 3
segmental and I total were detected by this tech-
nique. In addition, 4 renal biopsy sites were
detected, the images resembled those of infarctiort
Part ial ureteral obstruction was found in 22
patients but was of clinical significance in only
3. One complete postoperative obstruction was
found and Immediately corrected. Three ureteral
leaks which subsequently required surgery were
discovered. Lymphoceles generally appeared trans-
iently. Six of the 21 lymphoceles found required
intervention. Three abscesses which were subse-
quently drained and 2 postoperative hematomas
were first demonstrated by this technique. The
use of DTPA has proven advantageous for detection
of operative renal trensrlant complications. The
high photon flux from this radiopharmaceutical
allows easy detection of "photon—penic" areas in
the early images and visualization of small intra—
renal abnormal ities.
SULFUR COLLOIO EVALUATION OF RENAL ALLOGRAFT RE-
CIPIENTS. Robert W, Burt,' Edwin J. Smith, Ronald
Fib," and Barry Blumv. Indiana University Med.
Center, Oepartments of Nuclear Medicine, Medicine
and Surgery, Indianapolis, Indiana.
Because numerous reports have suggested that
accumulation of sulfur colloid in a transplanted
kidney was specific for allograft rejection, 426
examinations with Technetium—99m sulfur colloid
were performed on 95 renal transplant recipients.
One to 2 millicuries of sulfur colloid were ad-
ministered intravenously, approximately 15 minutes
later a 500,000 count image over the renal allo—
graft area was obtained. Images were evaluated
for the presence or absence of sulfur colloid.
Retrospective interpretations were blindly collat-
ed with clinical and pathologic data. Positivity
for sulfur cob bold was found in 82% (percent) of
known rejections; however in the presence of ATN
alone 72% of the sulfur cobboid examinations were
positive and 34% of examinations were positive
with other non-specific problems such as urinary
tract obstruction, drug nephrotoxicity, and uri-
nary tract infection. On occasion positive sul-
fur colloid images never reverted to negative de-
spite clinical resolution of the event. One
patient remained positive for a year without any
evidence of a new renal insult. The sulfur cob—
bid examination is of no use in predicting and of
limited use in confirming rejection in the absence
of other complications. Sulfur colloid uptake is
invalidated by previous rejection, ATN, obstruc-
tion and infection.
CORRELATION OF HUMAN RENAL ALLOGRAFT REJECTION PAT-
TERNS WITH RESPONSE TO HIGH-DOSE STEROIDS. George
J. Busch, Charles A Judge*, and Nicholas L. Tilner
Peter Bent Brigham Hosp., Dept. Path., Boston, NA.
We previously compared the in vivo cytologic
composition with in vitro surface and functional
properties of lymphoid infiltrates from 24 irrever-
sibly rejected (IR) allografts and defined 4 diffe-
ring patterns of rejection (Types 1, 2A, 2B, and 3;
Transplant. Proc. g:37, 1977). In this study of 24
acute rejections (AR), cellular infiltrates were
similarly defined by cytology and parenchymal lesi-
ons by histology in pretreatment biopsies for comp-
arison with the above IR and to determine how thee
patterns or lesions related to subsequent response
to high-dose methylprednisolone. The mean density
of cellular rejection (19±11 cells/1000X field),
percentages of small classic lymphocytes (48±11%),
proliferating lymphocytes (activity of rejection,
37±9%) and plasma cells (1S±1S%), and the intensity
of parenchymal invasion and destruction (mean 2+,
on 0 to 4+ scale) did not differ significantly (p>
.OS) between AR and JR groups, or among AR sub-
groups which showed a good (>50%), poor (<50%), or
no-response (<20%) in Scr levels within 14 days of
initiating therapy. Frequency of cytologic patt-
erns 1, 2A, 2B, and 3 was similar in AR and JR. In
good responders, vasculitia was minimal (arteritia
index <2+); poor and non-responders showed substan-
tial arteritis (index >2+) as did all 24 JR. While
surface and functional properties of lymphoid in-
filtrates could not be determined in biopsies of AR,
this study shows that in human recipients, the cyt-
ologic composition, density, activity and intensity
of cellular rejection may be similar in AR and IR,
and do not impair gteroid rgsponsiveneas in AR. In
contrast, substantial arteritia usually precludes
a good response and limits graft survival.
SEVERE, DIALYSIS—REQUIRING REJECTION—A HARBINGER OF
RENAL GRAFT FAILURE. K.N.H. Butt, R.J. Adamsons*,
T.K.S. Rao, J. Hong*, T. Nania*, S.L. Kountz, E.A.
Friedman. State Univ. of N.Y., Downstate Medical
Center, Dept. of Surgery & Medicine, Brooklyn, N.Y.
In a retroapactive atudy of 300 patients under-
going 365 tranaplants at SUNY/DMC from 11/72 thru
7/76, severe rejection epiaodea requiring hemodia—
lyaia(HD) in the 2nd, 3rd and 4th post—transplant
weeks were analyzed to determine whether a prognos-
tication as to long term graft function was possi-
ble. Of 115 living relsted(LR) transplants, 22 pa-
tients had rejection between the 2nd and 4th week
with deterioration of renal function sufficiently
severe to require HO. All of these grafts were
bat in less than 6 months. Of 211 unrelated (207
cadaveric(C) and 4 living unrelated(LU)) trsns—
plants, HO for rejection was required for 31 pa-
tients during the 2nd, 3rd, or 4th weeks. Of these
early rejections, 6 transplants functioned satis-
factorily for more than 1 year. When the charts of
these 6 patients were reviewed it appeared probable
that they had delayed recovery from post—transplant
acute renal failure rather then rejection induced
oliguria. All of the remaining 25 patients in whom
RD was necessitated by rejection lost their grafts
in less than 6 months.
A 100% failure rate of renal grafts (LR, C, LU),
where a rejection episode in the 2nd to 4th week
post—transplant necessitated HD, suggests an alter-
ation in the usual immunosuppressive regimens. We
conclude that in such a situation immunosuppression
should be drastically minimized or completely dis-
continued. It is anticipated that this policy of
"giving up" on kidneys with severe, dialysis—re-
quiring, early rejection will be rewarded with
greater patient survival and reduced morbidity.
• ASSOCIATION OF URINARY INFECTIONS AND GRAFT RE-
JECTION IN KIDNEY TRANSPLANTATION. L.H. Byrd, L.
Tapia, J. Aronian*, K.H. Stenzel and A.L. Rubin.
The Rogosin Kidney Center, The New York Hospital—
Cornell Medical Center, New York, New York.
Urinary infection is the most frequent infection
following kidney transplantation (60%). Its in-
cidence is higher during the first 4 weeks but is
usually transient and responsive to treatment. Ap-
proximately 30% of grafts are lost during the first
4 weeks on an immunologic basis. The association
of viral infections and graft rejection has been
previously observed. Bacterial infections have
been incriminated in rejection but never documented.
We previously observed that urinary tract infection
with streptococcus fecalis (S.F.), is associated
with early graft failure. To expand our previous
observations we analyzed the incidence of bacter—
iuria in 58 recipients who underwent graft removal
in the first 4 weeks of transplantation. 24/55
(41%) had significant bacteriuria of which 15/24
(63%) had S.F. This was cultured alone (10/15) or
in combination with other bacteria (5/15). Other
organisms cultured were: E. coli (3/24) pseudo—
monas (1/24), proteus mirabilis (1/24) kiebsiella
(1/24), staph epiderzaitis (2/24) and staph aureus
(1/24). Pathologic diagnosis in all cases infected
with S.F. was acute rejection. A relationship be-
tween S.F. and rejection has not previously emerged.
Our observations suggest that bacteriuris with S.F.
may be associated with graft failure of immuno-
logical nature, as suggested by the high frequency
of S.F. in patients with early loss of graft com-
pared with other organisms that were presant but
not associated with loss of the graft. Potential
prognostic and therapeutic implications are cur-
rently being explored.
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• PATHOPHYSIOLOGY OF POST—TRANSPLANT HYPERLIPEMIA.
D.C. Cattran, 0. Steiner*, S. Fenton, Dept. of
Medicine, University of Toronto, Toronto, Ontario.
Previous reports have documented the persistence
of hyperlipemia post—transplant (TX). Pathophysio-
logy and sequential analysis were the purposes of
this study. Triglyceride (TO) and cholesterol (C)
levels starting on dialysis (D) and followed q 3
mo. post—TX up to 3 years were done on 45 non-obese
non-diabetic TX with creatinine (Cr) (1.8 mg/dl. C
was normal in all periods. TO had initial drop (0.5
—3 mo.) then high and 40% still abnormal at 30 mo.
Relation to daily steroid (DS) dose r = 0.54. Nor-
mal caloric intake with low (26%) carbohydrate in
7—day analysis eliminates diet as cause. Trigly-
ceride turnover (TGT) using tritiated glycerol was
done in 14 non-obese, non-diabetic TX with good
renal function (Cr <.1.8, proteinuria (0.5 gm.).
Immediately post—rejection, after 3 gm. Prednisone
(P), 2 showed normal TO and normal TGT. In another
12, TOT and TO were done on DS and repeated in 8
after switch to alternate DS.
P (mg.) TG+SEM (mg/dl) TGT (mg/kg—hr.)
DS 15 206+ 12 10.0
ADS 30/0 130 11 6.6
Eleven TX on ADS had TG and fasting insulin (I)
and blood sugar (BS) done 24 and 48 hours post—P.
BS were normal, TG4.30 mg.% by 48 hr. and corre-
lation I to TO high r = 0.8, p O.05.
Severity and % of population with hyper TO is
similar in both D and TX patients. ADS allows nor-
malization of TO by4.in production as seen by.#in
TOT. High mean I (36uU/ml) suggests TO may be
secondary tothepatic synthesis induced by DS and
corrected by ADS. No effect after massive steroid
plus lower TO first 3 mo. of TX suggests P effect
on I and TO synthesis takes time for effect.
• SEVERE PROTEINURIA AND RENAL VEIN THROMBOSIS IN
RENAL TRANSPLANTATION. P.N.Chander,* T.Dixon,*
G.B.Jacob, M.A.Hardy, F.G.Silva, J.I.Meltzer and
C.L.Pirani. Columbia Univ., Col. of P&S, Dpts.
of Path., Med. and Surg., New York, N.Y.
Between 1971-77, 12 of 90 renal allograft re-
cipients developed nephrotic range persistent pro-
teinuria 2 wks or more post-transplant (PT). In
5 patients (pts),proteinuria (3-8.5gm/day) devel-
oped acutely 2-13 wks PT and was followed by rapid
(wks) loss of renal function. The original disease
in these 5 pts was not of primary glomerular type
nor associated with severe proteinuria. Transplant
nephrectomy revealed thrombosis of the main renal
vein or major branches (RVT) or both in all 5 pts.
Acute humoral rejection (ANE) changes were also
present in 4 of these pts. Three "control" cases
with comparable AHR changes but no RVT had protein-
uria of.lgm/day. In 7 other pts, proteinuria
(5-17.5gm/day) had a gradual onset 9-24 wks PT and
persisted 7 wks to 3 yrs. In all 7 pts, the orig-
inal disease was associated with nephrotic range
proteinuria due to focal glomerulosclerosis (FGS)
in 3, chronic ON in 3 and diabetic nephropathy in
1. Transplant biopsy revealed recurrent FGS in 2
pta, "denovo" foot process disease (LN) in 3, "de-
novo" membranous ON (MGN) in 1 and severe chronic
humoral rejection (CHR) only in 1. Three of these
pts have good stable renal function 15, 44 and 73
wks PT. Four pta developed end stage renal failure
11-208 wks PT: 1 had RVT complicating FGS, 1 dR
superimposed on MGN, I CHR superimposed on LN and
1 CHR only. The findings indicate that RVT is a
relatively common cause of severe persistent PT
proteinuria and is invariably followed by trans-
plant failure. Proteinuria associated with re-
current or denovo glomerular disease has a better
prognosis unless complicated by CNR.
• OUTCOME OF SECOND RENAL TRANSPLANTS. J.J. Curtis,
B.A. Lucas, I. Sniecinaki, R.G. Luke. University
of Kentucky Medical Center, Lexington, KY 40506.
In the Transplant Registry 1 year graft (G) sur-
vival rates for 2nd Cs are similar to 1st Gs. From
3/65 to 7/77 57 patients (pts) received two (or
more) Gs at our center. Of these pts, 27 have a
functioning 0, 14 are on dialysis, and 16 have died.
One year G survival rates are 47% for 2nd G (CAD)
and 80% for 2nd 0 (LRD)--similar to the Registry.
However, the Registry did not analyze: (1) cause of
1st G failure or (2) cytotoxic antibody status
(CTA) after 1st G. Thirty five of our 1st Ga were
lost due to acute rejection (AR) in <3 months (m)
and 24 2nd Gs in these pts were also lost by AR in
<3 rn——with reversible AR in 8 of the remaining 11
(serum creatinine 2.2±0.2 [mean±SEM] at 2.7 years,
range 0.5—7.8 years). In contrast, in all 11 pts
with 1st G loss due to chronic rejection (CR) there
was no AR in 2nd Os and only 1 2nd G has been lost
to CR (after 4 years) . Serum creatinine is 1.9±0.4
rng% at 2.8 years (range 0.4—10 years) in the re-
tained 2nd Gs. Eight of the 11 1st Gs with techni-
cal failure (TF) or other causes (1 recurrent gn, 1
perfusion damage) of 1st G loss retain 2nd Gs(serum
creatinine 2.3±0.5 mg% at 3.7 years, range 0.8—9.7
years) . In AR 71% (20/28) had CTA+ after 1st G and
15/18 of those losing 2nd G to AR were CTA+. In Gs
lost to CR, TF or other causes only 19% (3/16) had
CTA+ after 1st G (P<O.Ol). We conclude that the
chances of AR in 2nd G (>90%) , loss of 2nd G within
3 m (68%) , and of CTA+ after 1st 0 (71%) are all
greater (P<O.Ol) if 1st C was lost to AR than if
lost to CR, TF or other. Thus, while overall 2nd 0
survival is not different from that of 1st G, anal-
ysis of cause of loss of 1st G can contribute to
forecasting outcome of 2nd G.
PARAINFLUENZA VIRAL INFECTION IN RENAL TRANSPLANT
RECIPIENTS. A.M. DeFabritus,* R.R. Riggio, L.B.
Senterflt,a K.H. Stenzel, and A.L. Rubin. Rogosin
Kidney Center, The New York Hospital-Cornell
Medical Center, New York, New York.
In the spring of 1977 an epidemic of Parainflu-
enza type 3 viral infection (P-flu), as determined
by a fourfold increase in complement fixation anti-
body titer and the presence of clinical symptoms,
occurred in 16 recent renal transplant recipients.
These patients were compared with a group of 16
patients who underwent transplantation prior to the
epidemic and who had no symptoms suggestive of
viral Infection. The two groups did not differ
significantly in age, sex, donor source, or HIA
antigen matching. There was an increase in the
total number of rejection episodes in the P-flu
group as defined by renal scan, rise in serum
creatinine, or both (32 vs. 18 in the controls),
the number of febrile rejection episodes (16 vs. 6
in the controls), and in the number of associated
bacterial infections (pneumonia, urinary tract in-
fection, wound infection, and bacteremia) (23 vs.
10 in the controls). There was no temporal asso-
ciation in either group between bacterial infection
and rejection. Despite the increase in rejection
episodes, overall outcome in terms of graft survi-
val at three months did not differ significantly
between the two groups, nor did the type of rejec-
tion as determined histologically at nephrectomy.
The results indicate that P—flu can cause an
epidemic, symptomatic illness in renal transplant
recipients, and suggest that this infection can be
associated with more frequent rejection episodes,
but It does not appear to alter graft survival at
three months.
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ROSETTE-FORMING CELL (RFC) CHANGES DURING THE
FIRST REJECTION EPISODE IN ATG-TREATED RENAL ALLO—
GRAFT RECIPIENTS. A. Elberg*, P. Byfield*, K.
Lamborn*, P. Satoh*, W. Wechter*, B. Cosimi*, 5
Dienst*, H. Eslami*, C. Uittenbogaart*, P. Gels*,
M. Hardy, S. Kountz, The Upjohn Company, Kalamazoo,
MI, Mass. Gen. Hosp., Boston, MA, Henry Ford Hosp.,
Detroit, MI, Beth Israel Hosp., Newark, NJ, Child—
rens Hosp., L.A., CA, Loyola Univ., Hines, IL,
Columbia Presby. Hosp., New York, NY, Downstate
Med. Ctr., Brooklyn, NY (Intr. by R. Fine)
Studies of the relationship between circulating
RFC levels and kidney rejection crises have pro-
duced conflicting results. We examined RFC levels
during acute rejection in more than 70 patients,
the majority of whom were treated with antithymo—
cyte globulin (ATG).
Recipients of cadaver kidneys were randomly ass-
igned to 1 of 3 groups; no ATG; ATG given in a fix-
ed dose of 15/mg/kg/day; and ATG given on a dose—
by-rosette basis (ATG dose determined by RFC lev-
els). Steroids and azathioprine were given to all
patients. The first rejection episode, diagnosed
by conventional clinical criteria, was studied if
the patient had at least 1 RFC determination within
3 days before and another 2 days after the diagno-
sis of rejection. A change of 50% from the pre-
rejection RFC level was considered significant.
In both ATG-treated patients and controls, RFCs
usually increased or remained unchanged at the
start of the rejection crisis, rarely decreasing.
In each treatment group, the proportion of patients
with increased, unchanged or decreased RFCs was
similar. ATG did not appear to affect the pattern.
A few ATG-treated patients had rejection episodes
despite RFC values of zero before, during or after
the episode.
• LONG TERM RESULTS OF RENAL TRANSPLANTATION IN
CHILDREN. Richard N. Fine, Mohammad H. Malekzadeh,
Alfred J. Pennisi, Robert B. Ettenger, Christel H.
Uittenbogaart Vida F. Negrete and Barbara H.
Korsch. Dept. Pediatrics, Univ. So. Calif. and
Dialysis and Transplant Program, Childrens Hospital
of Los Angeles.
The long term results of renal transplantation
in children were assessed by evaluating patient and
graft survival, growth, psychosocial adaptation
and rehabilitation of 69 children who received 81
renal allografts between February, 1967 and Febru-
ary, 1972. Fifty four (78%) patients are currently
alive and 7 (68%) are surviving with a functioning
graft. The 5 year actual graft survival for 26
live related donor first grafts, k2 cadaver donor
first grafts and 13 cadaver donor second grafts
was 73%, 39% and 62% respectively. Growth follow-
ing transplantation occurred in all children with
a bone age < 12 years at transplantation; however,
normal growth was present in only 13%. Defective
social adaptation and low self esteem were found
in a significant number of recipients. One major
result of poor psychosocial adaptation was non-
compliance with imunosuppressive drugs which
adversely effected graft function. Despite the
•myriad of medical and psychosocial problems, long
term rehabilitation has been excellent. Only 9%
of the recipients are not engaged in meaningful
activities. Successful renal transplantation
offers an acceptable quality of life to children
with end-stage renal disease.
CORRELATION OF IN VITRO IMMUNE REACTIVITY WITH
BIOPSY DIAGNOSIS OF REJECTION. P. Gailiunas, A.
Person*, G. Busch, M. Suthanthiran, C.B. Carpenter,
and M.R. Garovoy. Peter Bent Brigham Hospital,
Boston, MA.
Biopsy of the transplanted kidney remains the
cornerstone in the diagnosis and classification of
rejection. We have developed a series of in vitro
assays using peripheral blood lymphocytes and serum
which may identify the type of immunologic injury
occurring in the graft. Lymphocyte mediated cyto—
toxicity (LMC), antibody dependent cell—mediated
cytotoxicity (ADCC), and complement dependent
cytotoxicity (CDC) were performed at weekly inter-
vals in 41 recipients (21 cadaveric, 20 related)
for 3 months post transplant, using specific donor
51-Cr—labelled cells as targets. Thirty—four biop-
sy or nephrectomy specimens were available for
correlation with in vitro studies. 6/8 specimens
with severe cellular rejection, 8/14 with moderate
cellular rejection, and only 4/12 specimens with
mild cellular rejection were associated with (+)
LMC. 25/26 pathological specimens indicating
humoral rejection were accompanied by (+) ADCC and!
or CDC. 13/15 biopsies performed during acute
rejection episodes when ADCC and/or CDC were (+)
revealed humoral rejection. Detection of the type
and extent of rejection by analysis of peripheral
blood lymphocyte reactivity is complicated by
diverse factors including rate of generation of
these cells in the graft, rate of peripheral des-
truction and alterations in renal blood flow. We
are, however, encouraged by these findings that in
vitro immune reactivity accurately reflects histo-
logically defined rejection in the renal allograft.
• PREDICTION OF REVERSIBILITY OF RENAL ALLOGRAFT RE-
JECTION. P. Gailiunas, H. Suthanthiran, A. Person*,
C.B. Carpenter, and M.R. Garovoy. Immunology and
Tissue Typing Laboratory, Department of Medicine,
Peter Bent Brigham Hospital, Boston, MA.
Rejection continues to be the most important
problem in the management of renal allograft recip-
ients. In order to determine the correlation betweai
clinical course and in vitro immune reactivity,
lymphocyte mediated cytotoxicity (LMC), antibody
dependent cell—mediated cytotoxicity (ADCC) and com-
plement dependent cytotoxicity (CDC) were performed
at weekly intervals in 41 recipients (21 cadaveric,
20 related) for 3 months post transplant, using
specific donor 51-Cr labelled cells as targets. There
was significant correlation between humoral in vitro
immune activity and clinical rejection.
Acute Rejection Episodes Quiescent Periods
ADCC +
CDC+ 24 10
P<.000l
ADCC— 2 42
CDC —
LMC activity did not correlate with rejection. The
response of the ADCC to a steroid pulse (methyl—
prednisolone 1 gm/a IV x 3d) was predictive of graft
outcome. 8/9 who remained ADCC (+) after pulse
returned to dialysis within 3 months with biopsy
proven humoral rejection, while 12/15 whose ADCC
became negative after a pulse had normal graft func-
tion at 3 months (p<.OO5). 95% of acute rejections
were associated with humoral alloimmunity shown by
CDC and/or ADCC, suggesting a use for these assays
in confirming or excluding the diagnosis of réjec—
tion. Failure of a steroid pulse to convert anADCC
to negative was associated with graft loss at 3
months.
TIlE EFFECT OF METHYLPREDNISOLONE PS A RENAL
PERFUSATE ADDITIVE. Randolph 5. Hunter, M.D.,*
Henry Cartwright, M.D.,* Robert C. Youngman, M.D.'
Richard Kiugo, M.D.,* Stanley Dienst, M.D., and
Joseph C. Cerny, H,D., Henry Ford Hospital, Dept.
of Urology, Detroit, Michigan.
Systemic steroids have been shown to be bene-
ficial in low perfusion states. This protocol
measures the effects of methylprednisolone as an
additive to the renal perfusate prior to short
term renal ischeniia. Eighteen adult mognal dogs
underwent a right nephrectomy and left renal per-
fusion through an isolated aortic segment prior to
one hour of cold ischemia. In Group I, nine kid-
neys were perfused with 150 CC'S of Lactated
Ringer's solution at 4°C, and in Group II nine
kidneys were perfused with 150 cc's of Lactated
Ringer's solution and methylprednisolone (1 gram!
L) at 4°C. Serum creatinines were then followed
for four days postoperatively, and the animal
sacrificed and histologic sections submitted.
In Group I mean creatinines were: preop .92
rng%, postop day one 1.72 ma%, day two 1.8 mg%,
day three 2.23 mg% and day four 2.87 mg%. In
Group II mean creatininos were: preop .92 mg%,
postop day one 1.73 mq%, day two 1.6 mg%, day
three 1.48 mg% and day four 1.52 mg%. The Lac-
tated Ringer's group (Group I) showed a 227% in-
crease in serum creatinines on the 4th postoper-
ative day compared with a 63% increase in the ani-
mals perfused with Lactated Ringer's and methyl—
prednisolone (Group II). Light microscopy reveal-
ed the same changes of tubular edema in both
groups. Our study demonstrated a definite benefi-
cial effect of the addition of methylprednisolone
to the renal perfusate prior to short term renal
1 schemia.
• LONG—TERN RENAL ALLOGRAFT SURVIVAL IN RATS PRE-
IMMUNIZEDWITH DONOR STRAIN Ia (B-CELL) ANTIGENS
A. Kaldany*, K. George*, H. Suthanthiran, G.R.D.
Catto*, T.B. Strom, and C.B. Carpenter (intr. by
J.P. Merrill). Immunology Laboratory, Peter Bent
Brigham Hospital and Joslin Research Laboratories,
Boston, MA.
Sixteen Lewis (Lew) rats were enhanced with
Brown Norway (BN) lymphocyte fragments prior to
receiving (Lew/BN)Fl renal allografts. Lymphocyte
fragments and soluble extract thereof were prepared
by hypotonic swelling and freeze disruption of BN
thymus cells. These preparations display strain
specific NLR stimulating and Ia (B—cell) antigens,
but lack the classical serologic (Ag—B) antigens.
Eight rats were immunized with lymphocyte membrane
fragments (Group I) and eight rats were primed with
lymphocyte soluble extracts (Group II). Twelve
animals (75%) were long—term survivors (> 60 days)
with a mean BUN of 75 31 mg% and serum creatinine
of 2.0 0.8 mg% at one month. 90% of untreated
allograft recipients die within 10 days. Sera
collected from Group I animals on days 0 and 7
post—op showed:
anti—BN cytotoxic antibodies + or —
anti—BN Ag—B antibodies
anti—BN 'Ia' antibodies
MLR inhibiting antibodies
The absence of anti—Ag—B antibodies on days 0
and 7, and the large number of long—term survivors
suggest that preimmunization with donor "Ia" anti-
gens has a protective effect on the allograft and
that the phenomenon of active immunologic enhance-
ment can be produced by exposure to B—cell ("Ia")
antigens without presence of Ag—B antigens.
TJRETERAL OBSTRUCTION AND URINARY EXTRAVASATION IN
RENAL ALLOGRAFT RECIPIENTS. S.K. Karmi,* F.J.
Dagher,* E. Ramos,* and J. Young, Jr. Univ. of
Nd. Hosp., Dept. of Surg. & Med., Bal., MD.
Ureteral obstruction and/or urinary extravasa—
tion occurred in 6 patients who received 7 kidney
transplants in a series of 118 transplants perfor-
med between 1972 and 1977 at Univ. of Md. Hosp.,
representing an incidence of 5.8%. The purpose of
this report is to describe causes contributing to
the development of these urologic complications,
the approach to and results of their surgical man-
agement. Ureteroneocystostomy was used as the pri-
mary form of establishing urinary tract continuity
in all 6 patients. One patient received a kidney
from a sister and 5 from cadaver sources. Urinary
extravasation occurred in all 6 patients; in 2,
ureteral obstruction was also present, caused by
the overlying spermatic cord. Ureteral stents were
used in 2 patients only. Urinary extravasation
appeared 3 and 15 days following surgical explora-
tion of the transplanted kidneys in 2 patients for
evacuation of hematomas. In 4 patients, urine
cultures grew organisms greater than 100,000 col-
onies prior to appearance of urinary extravasa—
tion. The ureterovesical area was the site of ext—
ravasation in all patients. In addition, 2 pati-
ents had holes in the kidney pelvis, 1 had disrup-
tion of bladder suture line and 1 had a hole in
kidney cortex secondary to a deep abscess. One
patient responded to catheter drainage; 3 had re—
implantation of the ureter; 2 underwent uretero—
ureterostomy and closure of pelvic perforation; 1
had a pyelostomy as well. Two patients kept their
kidneys with good function, 2 lost their kidneys
from rejection and recurrent kidney disease and 2
patients died from unrelated causes.
INDIVIDUAL VARIATION IN METhYLPREDNISOLONE
INDUCED SUPPRESSION OF CELL—MEDIATED IMMUNITY.
Paul Keown,* Calvin Stiller,* Raymond Ulan,*
Dolores McGirr,* Cathie Lockie,* (intr. by P.Cordy)
Department of Medicine, University Hospital,
University of Western Ontario, London.
Individual variation in clinical response to
inethylprednisolone (HP) may reflect a variation in
susceptibility to immunosuppression by this agent
at a cellular level. To demonstrate this,
lymphocytes from 10 renal allograft recipients and
10 normal controls were studied by means of:
1. Mixed lymphocyte culture (MLC by 3H thymidine
uptake). 2. In vitro induction of lymphocyte
mediated cytotoxicity (LMC) and 3. Direct (in vitro
and in vivo generated) LMC using both 4 and 16 hour
incubation. The effect of dilutions of MP
(0—400 ug/inl) on these assays was assessed and
the following results obtained:
1. MP has a marked inhibitory effect on the
ability to generate LMC in vitro and a clear
individual variation exists in response to
suppression by this agent. 2. Specific failure
to develop LMC in vitro may occur in the transplant
recipient in the post—transplant period.
3. In vivo generated, rejection—associated
circulating killer cells vary in suppressibility
by MP, a finding which appears to correlate with
the clinical course. 4. Short or long incubation
LMC may differentiate between the subpopulations
of killer cells or pre—killer cells.
This in vitro system provides a working model
for the further investigation of the effectiveness
of immunosuppressive agents.
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BENEFICIAL EFFECT OF PRIOR SPLENECTOMY ON GRAFT
SURVIVAL IN CADAVERIC RENAL TRPNSPLANTATION.
M. C. Layer, V. E. Pollak, M. R. First, D. H.
dyne, J. W. Alexander,* Depts. of Medicine and
Surgery, Univ. of Cincinnati Medical Center,
Cincinnati, Ohio.
The place of splenectomy (Sx) prior to renal
transplantation is controversial. To provide a
partial answer to the role of splenectomy, a ret-
rospective analysis was made of 131 consecutive
cadaver renal transplants done in 1973-76. Sx
was routine in the first 2 years; non—Sx was rou-
tine in the last year. 22 grafts were lost in
the first 4 weeks. Of 109 grafts functioning
after the first 4 weeks, 88 had been done with
and 21 without prior Sx. Two independent observ-
ers blindly" matched the 21 non-Sx recipients
with 21 who had had Sx, using the following char-
acteristics: age, diabetes mellitus, degree of
HLA compatibility, number of dialyses posttrans—
plant, and serum creatinine 1,2,3, and 4 weeks
posttransplant. After matching there were in
these respects no differences at 4 weeks between
the non-Sx and each of the two independently
matched Sx groups. Patient survival was identical
at 6 and 12 months. Graft survival at 6 months
was significantly better in both the matched Sx
groups (16/21 in each) than in the non-Sx group
(9/21). A similar difference in graft survival
was evident after 12 months. We conclude that
prior splenectomy probably favorably affects the
survival of cadaver kidney transplants.
IDENTIFICATION OF I/i AND Pr ANTIGENS IN THE KID-
NEY - NEW ASPECTS OF THE COLD AGGLUTININ INDUCED
HYPERACUTE REJETION OF RENAL TRPNSLANTS.
Volker Ienhard Hans Peter÷Seelig, Hans Peter
Geisen, and Dieter Roelcke (intr. by Klaus
Rather). Institute of Immunology, Heidelberg,
Germany).
Cold agglutinins (CAt are autoantibodies which
react optimally at 0 C and may occur (1) transient-
ly following viral infections or (2) persistently
in the cold agglutinin disease. Antibodies of the
specificities anti I/i and anti Pr13 are known.
The corresponding antigens have been described on
erythrocytes and on lymphocytes. Virus induced
cold agglutinins are relatively frequent in poten-
tial kidney recipients, due to their impaired im-
mune status. Furthermore, preformed CA may cause
hyperacute rejection of renal transplants. The
possible presence of I/i and/or Pr13 antigens in
the human kidney was studied by means of purified
monoclonal CA. The binding of these antibodies to
kidney tissue was followed by the immunofluores-
cent technique. Pr antigens (Pr1) were consis-
tently found on the endothelium o the glomerular
capillaries. I/i antigens could be detected on the
epithelia of the Henle's loop and the distal tu-
bules. The presence of the antigens and the charac-
teristic distribution pattern may contribute to
a better understanding of the pathomechanisms of
hyperacute transplant rejection in patients with
preformed high-titer CA: CA may cause not only
intravascular erythrocyte agglutination but may
also effect direct cytotoxic damage to the trans-
plant.
CAUSES AND COST OF CADAVER KIDNEY WASTAGE. Robert
S. Levine.* (intr. by John C. Peirce) St. Mary's
Hospital, Grand Rapids, Michigan.
Twenty five percent of harvested cadaveric
kidneys are never transplanted, thus escalating
the cost of this expensive undertaking. To as-
certain the reasons for kidney wastage and deter-
mine to what extent such wastage is avoidable, all
cadaveric nephrectomies in the State of Michigan
for the years 1972 through 1975 were reviewed.
The data were obtained by examination of the log
maintained on each harvesting by the Transplanta-
tion Society of Michigan.
Six hundred and one kidneys were harvested
in the 4 year period examined. One hundred and
six (18%) were never transplanted. The unsucces-
sful efforts were divided into 3 catagories:
1—Avoidable
2—Unavoidable
3—Indeterminate
Of all kidneys lost, 39% were attributed to
avoidable errors, and 25% were indeterminate.
These errors were primarily technical and judge-
mental with few examples of gross oversight. In
Michigan 25% is added to the cost of each cadaver
kidney transplanted in order to cover the expense
of wastage.
Moderately intensive educational efforts to
improve the percentage of transplantable kidneys
have been implemented, but, thus far, have failed
to achieve the desired goal of reduction in avoid-
able error. Responsibility for the bulk of these
losses rests ultimately with the nephrectomizing
surgeon.
POSTTRANSPLANT HYPERTENSION: RESPONSE TO SALT
RESTRICTION AND ANGIOTENSIN II ANTAGONISM (AIIA).
S. Linas,* P. Miller,* R. Weil,* and It. Schrier.
Dept. Med., Univ. Cob. Med. Ctr., Denver, Cob.
Hypertension is a common problem in the renal
transplant recipient. In this study the role of
All was assessed in 11 hypertensive renal trans-
plant recipients without evidence of rejection.
Five patients had a solitary kidney (SK) and 6
patients had multiple kidneys (MX). Patients were
infused with the All antagonist saralasin acetate
while on a normal sodium (Na) diet and after 7
days of Na restriction. Systolic blood pressure
(SBP), diastolic blood pressure (DBP) and plasma
renin activity (PItA) were determined pre and post
drug infusion. In the SK group, blood pressure
(BP) was not lowered and PRA was not altered by
AIIA in either the Na replete or Na deplete state.
In addition, Na depletion did not lower BP. In
the MX group, Na depletion also did not signifi-
cantly lower BP but Na depletion plus AIIA exerted
a significant antihypertensive effect in 6 of 6
patients.
Single Kidney (Na Deplete)
Control AIIA P value
SBP 154±10 153±11 NS
DSP 106+9 107+7 NS
Multiple Kidneys (Na Deplete)
SBP 147±9 128±6 <.001
DBP 103±5 89+5 <.001
In 4 of 5 MK patients studied, renal vein renin
activity was greater in one or more host kidneys.
These results suggest that the role of All is best
depicted when the AITA is infused in the Na
deplete state. In addition, posttransplant hyper-
tension is more likely to be All dependent in the
patient with Nit as compared to patients with SK.
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TEMODYNANIC CHARACTERISTICS OP RENAL
TRANSPLANTATION RECIPIEI'ITS WITH NORMAL MID
ELEYATHD BLOOD PRESSURE. Patricia J. Lyons,*
Kwsn E. Kin, Fririco Valvo,* Gaddo Onesti,
Ollice Bates,* John Rothschuld,* Joseph Brezin,*
P. Sabenayagmm,* Charles Swartz and Robert Bower.*
Habnemann Medical College, Phila., Pa.
Twenty—one stable transplantation recipients(ER) were studied and compared with 26 normal
volunteers (NV), matched by age and sex. All ER
were on less than 10 mg prednisone/day. Cardiac
output was determined by the dye dilution tech-
nique. Cardac index (CI) was 3.bO in NV and
3.59 L/min/m in ER. The difference was not
sigmificant (NS). ER included 13 normotensives
(NTR) and 8 hypertensive (HER) subjecs. CI was
3.60 L/min/m2 in 11TH and 3.59 L/min/m in HER (115).
Mean arterial pressure (MAP) was 87 mmHg in 11TH
and 123 mmHg in HER (p < .ooi). Total peripheral
resistance index (pHI) was 1998 in 11TH and
2873 dynes/sec/cm'/m2 in HUH ( c .ooi). Blood
volume (By) was 81 ml/Kg in 11TH and 78 nl/Kg in
HER (115). Serum creatinine was 1.7 in 11TH and
1.5mg% in HER (ITS). Plasma renin conoentrption
(PRC) was 0.31x1H4 GU in 11TH and 0.25x10U CU in
11TH (ITS). It is concluded that patients with
functioning, stable renal homografts and hemato-
crits above 30% exhibit a normal CI. The hyper-
tension of the renal transplant recipient is
characterized by elevated TPRI unrelated to PHC
or DV.
AMYLOIDOSIS IN A RENAL ALLOGRAFT IN FAMILIAL
MEDITERRANEAN FEVER. Jeffrey A. Passer,* Micheal
B. Jones,* and J. Micheal Adams.* (intro, by
Frederick Ware). Division of Nephrology, Bishop
Clarkson Memorial hospital and the University of
Nebraska Medical Center; Omaha, Nebraska.
Recurrent amyloidosis in a renal allograft has
rarely been reported in patients with familial
Mediterranean fever (FMF). A patient with FMF
and recurrent amyloidosis in a renal allograft is
reported. Renal transplantation was performed
for the treatment of renal failure due to amyloid—
osis four years earlier. Despite the presence of
amyloidosis in the allograft, the patient has
maintained satisfactory renal function while show-
ing evidente of diffuse parenchymal hepatic in-
volvement with amyloid. The patient also has dem—
onetrated wide—spread amyloidosis in the small
bowel and bone marrow.
It is probable that the prolongation of this
patient's life with renal transplantation permit-
ted the development of diffuse hepatic amyloid—
osia, a coetpiitation not commonly seen in patients
with FMF.
Ihe recurrence of amyloidosis cannot be con-
sidered a contraindication to renal transplanta-
tion in patients with FMF; however, the procedure
must be regarded as investigational. The extent
of amyloidosis in other organ systems should be
evaluated in patients with FMF prior to hemo—
dialysis and transplantation. This will allow the
prospective analyeie of the effect of these
treatment modalities on the subsequent development
of amyloidosis. Other organ system failure
secondary to amyloidosis, such as cardiac, may
prove fatal when renal failure has been treated.
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PERCUTANEUUS RENAL BIOPSY IN RENAL IRANSPLANTS.
Emilio Ramos, Paul Light, Fuad Dagher,
Said Karmi and John N. Sadler. Univ. of Maryland,
School of Medicine, Department of Medicine,
and Surgery, Baltimore, Maryland.
The clinical course of a kidney transplant is
variable and difficult to predict. The function
of the renal allograft is usually assessed by
physical examination, biochemical data, and
diagnostic procedures auch as intravenous pyelo—
graphy, renal scans and arteringraphy. These may
all be nonspecific. Percutaneous biopsy of
grafted kidneys is perforned routinely at only
a few transplant centers. We have compared the
clinical course and the histological features of
57 patients who received 67 allografts which were
biopsied on 83 occasions.
The histological findings changed the clinical
diagnosis in 33 instances. The clinical impression
of acute rejection was not confirmed by biopsy in
15 instances and therefore inappropriate steroid
pulse therapy was avoided. Conversely, in 6
instances, unsuspected acute rejection was
diagnosed: graft function returned to normal
after appropriate immunosuppression in these cases.
In 12 other cases the pathological diagnosis
differed from the clinical diagnosis although not
requiring changes in steroid therapy. Transient
gross hematuria as a complication of the biopsy
was recorded in only 3 cases. No patient required
blood transfusion or surgical exploration.
We conclude that percutaneous biopsy of renal
allografts is free of significant complications
and yields information which is important to the
clinical management of transplant patients.
OUTCOME OF RENAL TRANSPLANTATION IN MEROIN ASSOCI-
ATED NEPMROPATNY (MAN); (7)RECURRENCE IN ThE AL-
LcYSRAFT. T.Jc.S. Rao, K.N.M. Butt, A.D. Nicastri*,
S.L. Kountz and E,A. Friedman. Downstate Medical
Center, Depte. of Ned. and Surg., Brooklyn, N.Y.
MAN is characterized by focal sclerosis (FS)
progressing to total glomeruloaclerosis (TS) and
uremia in 6 to 48 months. Between 1973 and 1976,
16 men with MAN received 17 renal transplants. All
of 10 patients who had renal tissue studied had FS
and TS.
Donor kidneys were from cadavers in 7, parents
in 4 and siblings in 6 cases. Three have died and
2 have lost their grafts within 3 months. One pa-
tient who rejected his parent's kidney in 26 mos
was retransplanted from a cadaver donor.
One patient resumed heroin use 8 months after
cadaver transplant. Me developed proteinuria and
slow deterioration of renal function 12 moe later
requiring nephrectomy 26 months after transplanta-
tion. Histologically there was advanced chronic
rejection and TS. A second patient with good graft
function and no proteinuria started using heroin
23 mos after transplantation. Me developed 4+ pro-
teinuria 15 moe later and renal failure in 12 moe
thereafter. Biopsy of his allograft showed ncphro—
sclerosis due to hypertension, TS and segmental
deposition of C3 and 1gM, raising the question of
recurrent FS. A third patient who denies drug
usage developed proteinuria of 11.5 g/24 hra 6 mos
after transplantation and renal biopsy revealed rS
with focal 1gM and C3 lesions seen in HAN. Me and
8 others are alive with good graft function.
Uremia in MAN may be successfully treated by renal
transplantation though probable recurrence in some
patients may be anticipated.
ZINC AND COPPER AFTER RENAL TRANSPLANTATION.
Ekkehard W. Reimold. Southwestern Ned. School,
Dept. of Ped., Dsllas, Tex.
Zinc is sn essential component in the structure
of many enzymes and an important factor in the
wound healing process. Its plasma level is sig-
nificantly decreased by administration of corti—
costeroids. In 72 patients who had received a
renal allograft the concentration of zinc and
copper in plasma and erythrocytes and the urinary
excretion of zinc were measured and their ratios
to creatinine and protein were calculated. Plasma
zinc decreased during the first 5 days post—trans-
plantation to a low level (53.3±7.3 pg/100 ml)
and subsequently rose to the normal range (85±15
pg/100 ml) again. When followed for up to 4 1/2
years no further significant change was observed.
The level of zinc in erythrocytes remained low
(1000—1200 pg/100 ml) during the first 6 weeks af-
ter transplantation in the majority of cases be-
fore it rose to normal values. The urinary zinc
excretion was not different from values observed
in healthy control subjects. With only 3 excep-
tions the ratio of zinc/creatinine in urine re-
mained constant over the entire period of observa-
tion. An acute fall of the plasma copper level
was seen in 5 patients during an acute rejection
episode. Corticoateroid treatment did not alter
the plasma level of zinc or the urinary zinc ex-
cretion. It is concluded that changes in zinc
metabolism are observed in the immediate post—
transplant period. They are corrected spontan—
eouely within the first 6 weeks. The plasma
copper level may possibly be a useful diagnostic
teat in the work—up of acute transplant rejection.
• MIXED LYMPHOCYTE CULTURE RESPONSIVENESS (MLR) AND
HUMORAL IMMUNIZATION: THEIR COMBINED VALUE FOR
SELECTING LRD TRANSPLANT PAIRINGS. R.R. Riggio,
H. Fotino,* J.S. Cheigh, W.T. Stubenbord,* S.J.
Kim,* S.D. Saal,* 3. Chami,* D.S. David, K.H.
Steozel, and A.L. Rubin. Rogosin Kidney Center,
The New York Hospital—Cornell Medical Center, New
York, New York.
The prognoatic importance of HLR alone and in
combination with humoral sensitization profiles
in haplo—identical LRD transplants was analyzed.
MLR permutations were calculated prior to trans-
plantation in 28 recipients and correlated with
allograft survival over a 5—year period. Calcu-
lations obtained were———(l) Mitotic Index (MI):
RD/RH; (2) Enhancement Index (HI): RD in autolo—
goua serum/RD in AS serum x 100%; (3) Relative Re-
sponse to Control (RRC): RD—RR/RC—RR x 100%; (4)
Leukocytotoxicity of Recipient's Serum against
random panels.
Eleven of 28 grafts are functioning 10 months
to 5 years after transplantation. Fifty—five per-
cent of successful grafta (SC) and 70% of the
failed grafts (PC) had MI's > 10. Among the high
index groups, however, only 16% of the SC were
sensitized compared to 75% of the PC group. Thirty
percent of the SC group and 33% of the FC group
demonstrated a significant El ( < 50%). When sen-
sitization profiles were studied, however, 75% of
the PC group were positive while none in the SC
group were immunized. Seventy percent of SC and
57% of FC had RRC'a <60%, but none of the former
and 50% of the latter were immunized.
We conclude that permutative calculations of
the MLR can be prognoatically misleading if not
simultaneously interpreted with the humoral sen-
sitization profile of the recipient.
• EMERCENCE OF AN INSULIN RECEPTOR UPON T LYMPHOCYTES
AS A RAPID INDICATOR OF NLCa. T.B. Strom, J.H.
Helderman, and R.M. Williama*. Renal Division,
Peter Bent Brigham Hospital, Boston, HA.
Responses in mixed lymphocyte culture (MLC) are
evaluated by intracellular 3H—thymidine uptake.
Retrospective data indicate that low MLC responses
between donors and recipients correlate with succ-
essful cadaveric renal transplantation; however,
3H—thymidine uptake does not occur fast enough for
prospective matching. T and B lymphocytes lack a
receptor for insulin unless activated by antigen or
mitogen. Hence, the appearance of insulin receptors
was tested as an alternative measure of HLC respon-
ses. In the rat MLC responder nylon wool filtered T
cells develop an insulin receptor when cultured
with allogeneic but not ayngeneic mitomycin treated
adherent cells. The receptor exhibits saturable,
reversible insulin binding with physiologic
affinity (kd=lnH) in positive MLCs. Reciprocal
murine one—way I'fLCa were also established using
multiple strain combinations in which nylon wool
effluent responder T cells were cultured with ad-
herent mitomycin treated stimulator cells. Respond-
er cells incompatible for the H—2 region or sub-
regions thereof rapidly (<l8hr) develop insulin re-
ceptors whereas syngeneic or major hiatocompatibil—
ity complex (H—2) and H locus compatible responder
cells do not develop receptors. Insulin receptors
appear in positive rodent XLCa (<l6hra and <24hra
in mouse and rat, respectively) and 3—4 days before
detectable DNA synthesis. The quantity of insulin
bound also directly correlates (p<O.Ol) with
thymidine uptake. Thus, rapid specific qualitative
and quantitative NLC typing for the major histo—
compatibility complex has been accomplished.
• SUCCESSFUL ENHANCEMENT OF RENAL ALLOCRAFTS IS AS-
SOCIATED WITh SUPPRESSION OF ENDOCENOUS ANTI—"Ia"
RESPONSE. M. Suthanthiran, C.R.D. Catto,* A.
Kaldany,* M.R. Carovoy, T.B. Strom, and C. B,
Carpenter. Dept. of Medicine, Peter Bent Brigham
Hospital, Boston, Massachusetts.
The precise mechanism(s) by which administra-
tion of alloantibodies directed at donor major
hiatocompatibility complex (NHC) aotigeoa mediate
enhancement of renal allografts has not yet been
elucidated. Hence, we studied the kinetics of
humoral immunity in 15 Lewis (Lew) recipients of
Lew x Brown Norway (LBN F1) renal allografta
against the various gene products of the donor MHC,
including "I"—region—aasociated antigens ("Ia").
Enhancement was achieved by passive transfer of
Lew anti—BN hyperimmune serum. Sera obtained on
days 0, 2, 4, and 7 post—transplantation from 7 en-
hanced and 8 rejecting Lew were assayed for com-
plement dependent cytotoxicity (CDC) and hemag—
glutinating antibodies (HA). The EA rosette
inhibition assay (HAl) was utilized to detect
anti—"Ia" antibodies.
Total suppression of endogenous production of
anti—"Ia" antibodies (EAI—) was observed in all
successfully enhanced (E) Lew. In distinct con-
trast, a vigorous anti—"Ia" response concomitant
with rejection was detected in 7/8 rejecting (H)
Law (p < .0025). HA was detected in 3/7 E Lew and
in 8/8 H Lew (p=ns), and CDC was detected in 4/7
E Lew and in 7/8 R Lew (p=na). Acid eluates from
rejected renal allografta alone yielded anti—"Ia"
antibodies and HA, and CDC was detected in both
the E and R allograft eluates. Our data suggest
that suppression of endogenous aoti—"Ia" response
may be the central mechanism responsible for pas-
sive enhancement of renal allografts.
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• IMMUNE MONITORING STUDIES OF HUMAN E, EA AND EAC
ROSETTE LYMPHOCYTE SUBPOPULATIONS,
Thomas,F.,M.D.,Hendez,G.,M.D.,Thomas,J.,PhD,Lower,
R.,M.D. and Lee,H.M.,M.D., Medical College of Vir-
ginia, Richmond, VA 23298.
Immune monitoring by serial measurements of lym-
phocyte surface markers is a simple practical assay
which can be done daily. In this study, E—rosette
(T cell) EA rosette (Fc receptor cell) and EAC (co-
mplement receptor cell) populations were studied in
36 renal and cardiac allograft recipients given ATG.
Results: E rosette levels and total circulating
T cells (TCTC) were excellent predictors of impend-
ing rejection. In 82% of rejections, £ rosette lev-
els rose above 20% of normal, a mean of 6.2 days
prior to the onset of clinical rejection. EA andEAC
rosettes showed no correlation with rejection. In
patients given ATG, marked falls in E rosettes and
rises in EAC rosettes occurred. The % of circulat-
ing macrophages remained constant. Thus, ATG, but
not steroids alone, caused a marked depression of
T cells. Steroids had no apparent selectivity of
effect of T & B cells but ATG had a high degree of
selective effect on T cells. All 6 patients with
bacterial sepsis had falls in EAC levels.
Conclusions: Lymphocyte surface receptors measu-
red by rosetting techniques are useful in post-tran-
splant monitoring. T cell levels are useful in pre-
dicting rejection, EA and EAC levels are not. Ros-
etting levels provide an indication of the degree
of anti—T or B cell activity of suppressive agents.
Low levels of EAC rosettes are associated with epi-
sodes of sepsis and also with massive intravenous
steroid therapy. These results are of both practi-
cal and theoretical importance in iniiiune monitoring.
• ROLE OF T LYMPHOCYTE SUBSETS IN HUMAN ACUTE ALLO-
GRAFT REJECTION.
Thomas,F. ,ThomasJ. ,Mendez,G. and Lee,H.M. , Medical
College of Virginia, Richmond, Virginia 23298.
Recent work has suggested that the T lymphocyte
is central to human acute allograft rejection. In
the human, 2 subsets of T lymphocytes (PHA-respon—
sive and Con-A response in vitro) have been identi-
fied. We have performed serial studies on the PHA
and Con-A blastogenesis levels in 84 cadaver renal
transplants.
Levels of PHA blastogenesis pre-transplant show-
ed a good correlation (r=O.821) with a rejection
score computed by adding the incidence and severity
of acute rejection episodes as well as graft loss
to irreversible acute rejection. Rabbit ATG, but
not Prednisone and Imuran (P-I), caused a marked
fall of both PHA and Con-A blastogenesis to less
than 10% of normal in most cases. P—I treated pati-
ents had a mean fall of PHA and Con-A blastogenesis
to only 82% of normal (P<O.O5). Return of PHA levels
to >60% of normal was associated with rejection in
78% of cases in the first month whereas only 22% of
patients with PHA levels below 60% of normal had re-
jection (P>O.iO) and acute rejection. Furthermore,
if the PHA/Con-A blastogenesis ratio was 0.5 ormore,
84% of patients had rejection whereas only 11% of
patients with a PHA/Con-A ratio of 0.5 or less had
rejection (P<O.O5) even with high PHA counts.
These results suggest that acute allograft rej-
ection is related to activity of the PHA-responsive
I cell subset. The low incidence of rejection in
patients who had high Con-A reactivity suggests that
the Con-A responsive cell may be a suppressor cell.
• FACTORS ASSOCIATED WITH IMPROVED CADAVERIC GRAFT
SURVIVAL. Vincenti F, Duca R, Amend W, Cochrum K,
Feduska N, Salvatierra 0. U. of Cal, San Francisco
Five—hundred ten patients who received primary
cadaver transplants between January 1970 and March
1977 were examined for those pretranspiant factors
which would enhance graft survival. Variables con-
sidered were: l)highest titer of preformed cytotox-
ic antibodies; 2)cytotoxic antibody titer just
prior to transplantation; 3)number of blood trans-
fusions; 4)number of cytotoxic antibody screenings;
5)tirne on dialysis; 6)HLA match grade between re-
cipient and donor; 7)ABO type of recipient. Each
factor was analyzed independently and in conjunct-
ion with the other factors. Table 1 details the 2
year graft survival within different groups.
Table 1. Total Highest Pre—Transpiant
Antibody Level
0-10% 11-50% 51-100%
41%, 1ö 39°/. 49%
52%' 49% 52% 62%.
4o% 42% 35%. 37%
52%" 44% 52% 60%
Transfusions 0—5
(number) >5
Screenings 0—5
(number) >5
'p<.O5 *p<.Ol
Blood group 0 recipients had better graft survival
than A,B,AB recipients (60% vs. 49% respectively,
p<.O5 at 1 year). Antibody titers just prior to
transplantation, time on dialysis, and HLA match
grade did not significantly affect graft survival.
Multiple blood transfusions and frequent antibody
screens improved graft survival within all categor-
ies. These two factors accounted for the improved
graft survival in 0 blood group patients and in pat-
ients with the highest antibody titer. Multiple
transfusions and frequent screens for cytotoxic
antibodies appear to be associated with enhanced
graft survival.
EFFECT OF ASYMPTOMATIC CORONARY ARTERY DISEASE
(CAD) ON SURVIVAL IN DIABETIC PATIENTS WITH RENAL
FAILURE (DRF). 1. Weinrauch, J. DElia, R. Healy,
F. Takacs,* J. Libertino, and 0.S. Leland, Jr.
New England Deaconess Hospital, Boston, Massachu-
setts.
Twenty-one DRF evaluated for renal transpianta-
tion.jRT) with coronary anniooraphy were followed
for 24 months (1-48) and classified by both CAD
and mode of therapy for renal failure.
No Sianificant Significant
CAD CAD
12 9*Number
Dialysis
Death/Cause
RT Success
0
-/—
11 (9 LRD,
2 cadaver)
Death/Cause 3/CVA (2),
sepsis (1)
RT Failure 1 (cadaver)
Death/Cause 0/-
Survival (%) 75 22
*One death (MI) without dialysis or RT
Live-related donor (LRD) RT in absence of CAD
offered best proanosis. Four of six deaths in
CAD patients were from sudden death (SD) or myo-
cardial infarction (MI) renardless of treatment
category. Sudden death and MI were responsible
for 19% mortality of the entire group in this
brief time period. We conclude that asymptomatic
CAD is an important determinant of survival in DRF
treated with dialysis or transplantation.
4
2/SD (2)
0
4 (cadaver)
4/SD (1),
sepsis (2),
uremia (1)
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RENAL TRANSPLANT HYPERTENSION: INCIDENCE
AND ETIOLOGY. Paul K. Whelton, R. Patter-
son Russell and W. Gordon Walker. Johns
Hopkins Hospital, Baltimore, Maryland.
Over a 3 month period 96 renal trans-
plant (Tx) recipients with stable renal
function were studied as outpatients to
establish the incidence and etiology of
hypertension (diastolic BP >90 mmHg and/or
use of antihypertensive medications).
Forty—five (47%) were hypertensive (NT)
and 51 were normotensive (NT).
NT (p) NT
Cadaver Tx (%) 91 (<.001) 63
Weight (kgs) 71.5+3 (<.05) 63.5+2
Creatinine (mg%) 2.5+.3 (<.05) l.8+.l
Urea (mg%) 39.5+24 (<.025) 27.7+2
Most HT patients had received cadaver
Tx, had higher serum creatinine and blood
urea nitrogen levels and were heavier than
NT patients. There was no significant
difference between the 2 groups in main-
tenance steroid therapy, age, Tx longevity,
no. of kidneys, no. of Tx operations, in-
cidence of Tx bruits, peripheral plasma
renin activity, or immunosuppressive regi-
men. Only 27% of the HT patients required
more than 2 antihypertensive medications.
Thus in this Tx population, hypertension
was common but mild, easily controlled and
appeared related to kidney source, func-
tion and perhaps volume expansion.
TRANSPLANT STENOSIS: CLINICAL AND HOR-
MONAL FEATURES, RADIOLOGICAL APPEARANCE
AND RESPONSE TO SURGERY. Paul K. Whelton,
R. Patterson Russell, Donald P. Harring—
ton*, John J. Ricotta*, 0. Melville
Williams and W. Gordon Walker. Johns
Hopkins Hospital, Baltimore, Maryland.
During a 6 year period 23 of 232 trans-
plant (Tx) recipients underwent diagnos-
tic arteriography to evaluate their renal
vasculature and 14 (6%) had Tx artery
stenosis. Samples for plasma renin
activity (PRA) were obtained from the Tx
vein (TxV—PRA) and aorta (A-PRA).
STENOSIS (p) NO STENOSIS
Months Tx 7.3+2.1 (<.025) 214.2+8.4
Diastolic BP 119+6 (<.025) 96+6
Bruit 10 (<.025) 2
TxV—PRA 6.7+2.1 (<.025) l.6+.6
A—PRA 4.42.6 (<.025) .9+.3
On X—ray most tenotic lesions were
discrete, close to the anastomosis and
associated with kinking of the Tx artery.
Following 11 revascularization procedures
7 have had excellent results and 3 showed
initial improvement.
Thus PRA screening of the renal Tx
population will identify a group with
elevated values in whom the concomitant
finding of severe, early post—Tx hyper-
tension and a bruit strongly suggests the
presence of Tx artery stenosis. This can
be confirmed by arteriography and indeed
successful revascularization is possible
in the majority of patients.
